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REPORT 

OF 

THE   SECRETARY  OF  WAR. 


Wab  Depabtment,  November  1, 1872. 

Mr.  PiussrDBNT:  A  comparison  of  the  expenditures  of  the  War 
Department  for  tbe  present  fiscal  year  and  the  one  immediately  pre- 
ceding, will  show  that  the  actual  expenditures  for  the  fiscal  year  end- 
ing June  30,  1871,  were |35, 709, 991  82 

For  the  year  endin  g  June  30, 1872 35, 372, 157  20 

Showing  a  redaction  of 427, 834  62 

The  total  estimate  for  military  appropriations  for  tbe  fiscal  year  end- 
ing June  30,  1874,  is $33, 801, 378  78, 

The  estimates  of  the  Chief  of  Engineers  are  submitted  separately  as 
presented  by  that  officer,  namely : 

Fortifications  and  other  works  of  defense $3, 725, 000 

River  and  harbor  improvements 12, 302, 800 

Public  buildings  and  grounds  and  Washington  Aqueduct .  612, 024 

16, 639, 824 


Since  my  last  report  there  have  been  turned  into  the  Treasury  by 
Burplas-fnnd  warrant,  balances  of  previous  appropriations  amounting 
in  the  aggregate  to  $6,243,960.51.  Had  these  balances  been  applicable 
for  the  use  of  the  current  or  ensuing  fiscal  year,  the  estimates  could 
have  been  reduced  very  materially,  as,  in  the  item  of  expenses  for 
recruiting  alone,  the  sum  of  $300,000  was  returned  to  the  Treasury, 
being  doable  the  amount  asked  for  under  that  head  for  the  next  fiscal 
year.  An  estimate  of  $2,000,000  has  been  submitted  to  meet  Treasury 
aettlements  in  favor  of  States  for  expenses  incurred  for  enrolling  and 
subsisting  troops  caUed  into  the  United  States  service  during  the  late 
war,  nnder  the  act  of  July  27, 1861,  and  $100,000  for  payment  for  horses 
lost  or  destroyed  while  in  the  military  service  of  the  General  Govern- 
ment; these  being  the  amounts  required  as  reported  by  the  Third 
Auditor,  the  officer  charged  by  law  with  the  examination  and  settlement 
of  the  accounts. 

The  reports  of  the  General  of  the  Army  and  of  the  division  and 
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department  commanders  sliow  that  the  various  daties  required  of  the 
Army  have  been  performed  with  faithfulness.  Desertions  have  de- 
creased in  number,  the  enlightened  legislation  in  connection  with  the 
pay  of  the  enlistedP  men  having  contributed  greatly  toward  that  end. 

It  has  been  found  impossible,  thus  far,  to  reduce  the  force  in  the 
Southern  States  east  of  the  Mississippi  which  were  engaged  in  the  W«ar 
of  the  Rebellion.    About  one-sixth  of  the  Army  is'  still  located  there. , 
It  is  to  be  hoped  that  an  improved  condition  of  affairs  in  that  section 
may  permit  the  withdrawal  of  a  portion  of  the  forces. 

I  renew  the  recommendation  that  the  extra  lieutenants  now  authorized 
by  law  to  serve  as  regimental  adjutants  and  quartermasters  in  the 
artillery,  infantry,  and  cavalry  regiments  be  discontinued,  as  vacancies 
occur  in  those  grades.  A  yearly  saving,  with  no  injury  to  the  service, 
of  nearly  $160,000  would  thus  be  effected. 

Thorough  inspections,  especially  in  connection  with  those  branches 
of  the  service  having  charge  of  disbursements,  have  been  ordered,  and 
the  inspector  will  be  held  responsible  for  any  defalcation  or  misapplicar 
tion  of  the  public  money  or  property  which  may  occur  within  the  dis- 
trict assigned  to  him,  that  an  active  vigilance  on  his  part  might  have 
detected. 

Under  the  recent  legislation  placing  the  control  of  the  Freedmen's 
Bureau  under  my  immediate  charge,  the  transfer  of  the  records,  ac- 
counts, claims,  checks.  Treasury  certificates,  and  property  from  Howard 
University  to  a  building  near  the  War  Department  was  completed 
about  August  3d  last,  and  regulations  for  the  discovery,  identification, 
and  payment  of  the  claimants  for  pay,  bounty,  prize  money,  or  other 
moneys  due  to  colored  soldiers,  sailors,  or  marines,  or  their  legal  repre- 
sentatives now  residing  or  who  may  have  resided  in  any  State  in  which 
slavery  existed  in  the  year  1860,  have  been  framed  and  put  into  execu- 
tion. 

The  examination  by  the  Bureau  of  Military  Justice  of  the  records  of 
trials  occurring  in  the  different  military  departments,  brings  constantly 
before  it  what  is  felt  to  be  a  most  serious  defect  in  the  administration 
of  justice,  and  a  most  positive  injury  to  the  service;  which  is,  the  in- 
equality of  sentences  adjudged  by  different  courts  for  identical  offenses. 
Desertion,  for  instance,  receives  in  one  department  a  punishment  of 
two,  three,  four,  and  even  five  years'  confinement  at  hard  labor,  while, 
in  another,  a  sentence  providing  but  for  one  year's  imprisonment  is 
deemed  an  ample  expiation,  and  this  in  cases  which,  from  the  trial- 
records,  appear  to  be,  in  all  respects,  deserving  of  the  same  proportion 
of  punishment.  Prisoners  thus  differently  treated  are  often  brought 
together,  when,  by  comparison,  the  injustice  wrought  is  made  manifest 
to  the  sufferers,  and  the  result  naturally  is  to  harden  rather  than  re- 
form the  culpritfi. 

Necessarily  large  discretion  must  be  reposed  in  courts-martial,  as  to 
the  measure  of  punishment  required  by  the  demands  of  justice,  in  a 
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vast  namber  of  cases  brought  before  them ;  yet  the  opinion  is  enter- 
tained that  the  service  would  be  greatly  benefited,  and  its  morale  in- 
creased, by  the  adoption  of  a  code  providing  specific  penalties  for  well- 
defined  offenses,  with  a  minimum  and  maximum  limitation  to  meet  first 
offenses  and  the  cases  of  persistent  offenders.  By  the  pursuit  of  this 
plan,  it  is  believed  the  character  of  certainty  of  execution  would  attach 
to  all  sentences,  adding  largely  to  their  corrective  power,  and  relieving 
the  Executive  from  the  numerous  applications  for  clemency  that  are 
now  received. 

The  absence,  too,  of  proper  places  of  confinement  for  the  enforcement 
of  sentences  is  pregnant  with  deplorable  results.  It  has  led,  through 
the  necessity  of  the  case,  to  the  designation,  by  this  Department,  of  the 
different  State  penitentiaries  as  military  prisons,  and  prisoners  guilty  of 
purely  military  offenses  are  there  compelled  to  associate  with  the  iilest 
felons  in  the  country,  and  subjected  to  all  the  humiliating  and  degrad- 
ing disciplines  of  those  institutions.  Many  men  who  might,  under 
different  treatment,  again  become  useful  soldiers,  are  thus  yearly  added 
to  the  criminal  classes  by  the  stigma  of  infamy  attached  to  them, 
and  the  demoralizing  influence  of  their  prison  associations.  In  connec- 
tion with  this  subject,  I  would  again  call  attention  to  the  report 
of  the  board  of  officers  who  investigated  the  subject  of  military 
prisons  in  Canada,  in  the  summer  of  1871,  which  report  was  transmitted 
to  Congress  at  its  last  session. 

Under  the  existing  laws  there  is  no  warrant  or  provision  for  the  arrest 
by  civilians  of  deserters  from  the  Army,  and  when  such  arrests  are 
made  in  consequence  of  awards  offered  by  the  military  authorities,  the 
civilian  is  compelled  to  assume  all  the  responsibility  of  his  act, 
and  the  expense  and  vexation  which  may  arise  from  a  suit.  As  a 
natural  consequence,  the  deserter,  in  a  measure,  enjoys  immunity 
from  arrest  by  the  citizen,  and  it  is  therefore  recommended  that 
legislation  be  had  looking  to  the  protection  and  defense  by  the  United 
States  of  persons  against  whom  suit  shall  be  instituted  for  such  arrest. 

The  expenditures  for  the  service  of  the  Quartermaster's  Department 
doring  the  year  have  been  $12,517,631.37. 

The  legislation  which  requijres  a  separate  account  with  each  of  the 
maoy  different  heads  of  appropriation  to  be  kept  by  every  disbursing 
officer,  complicates  accounts,  increases  the  amount  of  capital  lying  idle 
to  the  credit  of  these  officers,  and  makes  larger  appropriations  necessary 
than  under  the  old  system,  inasmuch  as  every  disbursing  officer  needs 
a  working  balance  on  account  of  every  appropriation,  instead  of  a  single 
working  balance  applicable  to  all  appropriations. 

The  examination  and  settlemeht  of  accounts  of  the  war,  a  work  of 
vast  labor,  has  at  length  been  completed,  and  this  business  is  now  brought 
up  to  date.  All  accounts  for  money  and  property  prior  to  1871  have 
been  examined  and  transimtted  to  the  Treasury  for  final  settlement. 
An  improved  and  simplifiecPsystem  of  rendering  and  settling  money  and 
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property  accoants,  which  was  introduced  daring  the  year,  has  greatly 

aided  in  this  resalt 

The  number  of  cavalry  and  artillery  horses  purchased  during 

the  year  is  estimated  at 3, 277 

Mules  for  the  trains 209 

The  number  of  horses  in  service  is 9, 720 

of  mules 8,  758 

Much  of  the  clothing  and  equipage  left  on  hand  at  the  close  of  the 
war  has  been  used }  a  large  quantity  of  it  has  suffered  from  the  effects 
of  time  and  decay,  and  has  been  sold.  The  changes  in  the  uniform  and 
dress  of  the  Army,  recommended  by  a  board  of  officers  convened  with 
reference  to  that  subject,  were,  with  some  modifications,  approved,  and 
the  new  clothing  is  being  manufactured  as  rapidly  as  possible.  The 
uniform  adopted  is  believed  to  be  a  great  improvement,  and  will,  it  is 
hoped,  give  general  satisfaction  in  the  Army. 

The  expenditures  for  clothing  during  the  past  year  have  been  $667,- 
529.63,  and  the  Quartermaster's  Department  has  deposited  in  the  Treas- 
ury, from  sales  of  clothing  and  equipage  during  the  year,  $1,8439631.40, 
which  sum  is  not  available  for  current  use. 

Transportation  by  railroad  has  cost $1, 300, 000  00 

Of  this  $800,857  was  over  the  Pacific  Raikoads. 

Wagon  transportation 1, 100, 000  00 

Water  transportation 626, 373  52 

Stage  transportation 48, 975  84 

And  the  amount  paid  on  account  of  purchase  of  trans- 
portation animals,  purchase  and  repair  of  army  and 
spring  wagons,  and  carts,  harness,  &c. ;  hire  of  team- 
sters, wharfage,  tolls,  was 924, 650  64 

Making  a  total  of 4,000,000  00 

exhausting  the  appropriation. 

The  cost  of  construction  and  repair  of  military  buildings  has  been 
$385,925.  Ninety-five  new  buildings  have  been  erected  at  military 
posts,  at  a  cost  of  $240,853,  and  $15,000  has  been  expended  upon 
wharves. 

The  sum  of  $100,000,  set  aside  for  the  purpose  of  constructing  a  depot 
at  San  Antonio,  Texas,  has,  under  the  operations  of  the  law  of  May  18, 
1872,  been  returned  to  the  Treasury,  and  the  work  stopped.  The  city 
of  San  Antonio  gave  a  site  for  this  building,  the  title  to  which  has  been 
finally  approved  by  the  Attorney-General.  It  is  recommended  that  the 
money  be  re-appropriated,  and  that  .the  special  authority  required  by 
that  law  for  construction  of  a  permanent  depot  building  be  given. 
Bents  are  costly,  and  there  is  much  need  of  a  central  depot  for  the 
troops  in  that  great  State. 

One  hundred  and  thirty-eight  thousand  ^e  hundred  and  thirty-two 
dollars  and  seventy-five  cents  have  been  collected  from  the  indebted 
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Soathem  raUroads,  and  unsettled  accounts  on  file  will  probably*  increase 
this  Bom  about  $230,000,  making  in  all  $370,000,  derived  from  these 
accounts  daring  the  year.  The  balance  still  due  at  the  end  of  the  year 
ma  $4,734,442.43. 

Under  the  law  of  July  4, 1864,  for  relief  of  loyal  citizens  in  certain 
loyal  districts,  tbe  Quartermaster-GFeneral  has  examined  and  transmitted 
to  the  accounting  officers  for  settlement  605  claims  for  quartermaster's 
stores  taken  daring  the  war,  amounting,  as  allowed,  to  $367,102.72; 
274  others  have  been  rejected,  amounting  to  $396,100.75.  There  are 
10,351  claims  under  this  law  still  on  file,  stated  at  $6,857,006.56,  but  a 
large  proportion  of  these  are  probably  unjust. 

The  74  national  cemeteries  now  contain  the  remains  of  317,962  per- 
8on&  All  but  16  of  these  cemeteries  have  been  permanently  inclosed,  or 
are  being  inclosed  under  contracts  now  in  operation.  The  Gettysburg 
cemetery  has  been  transferred  to  the  care  of  the  War  Department,  and 
aceepted  under  the  resolution  of  Congress  of  July  14, 1870.  The  super- 
inteudents  of  national  cemeteries  have  been  classified  with  reference  to 
the  importance  of  their  respective  charges.  There  were  59  superintend- 
ents at  the  close  of  the  year. 

As  legislation  is  needed  in  connection  with  the  cemetery  near  the  City 
of  Mexico,  purchased  in  accordance  with  the  act  of  September  28, 1850, 
it  is  again  recommended  that  a  special  act  bepassed  placing  this  ceme- 
tery on  the  same  basis  with  other  cemeteries,  with  a  duly  appointed 
superintendent,  and  that  a  portion  of  the  regular  a])propriation  for 
uatiooal  cemeteries  be  made  applicable  for  use  upon  the  one  in 
question. 

The  condition  of  the  tenure  of  the  sites  of  military  posts  in  Texas, 
to  which  the  attention  of  Congress  was  called  last  year,  remains  un- 
changed. The  land  is  private  property,  generally  located  by  specula- 
tors at  low  rates,  immediately  after  their  occupation  by  troops.  Extrav- 
agant rents  are  demanded,  and  as  the  law  now  forbids  the  War  Depart- 
ment to  purchase  lands  without  the  authority  of  Congress,  the  officers 
of  the  United  States  are  in  the  position  of  trespassers,  and  the  claims 
OD  account  of  these  lands  are  unsettled.  An  act  authorizing  the  Secre- 
tary of  War  to  acquire  title  to  sites  already  occupied,  and  to  purchase 
such  as  may  hereafter  be  required  on  this  remote  frontier,  is  needed  to 
remedy  this  evil. 

The  sources  and  methods  of  supply  for  the  Army  hnve  since  the  war 
been  gradually  brought  into  close  conformity  with  the  customary  usages 
governing  in  commercial  transactions. 

A  terrible  conflagration  having  laid  in  ashes  a  large  part  of  the  city 
of  Chicago,  the  Subsistence  Department  was,  under  telegraphic  instruc- 
tions to  General  P.  Hv  Sheridan,  called  upon  to  furnish  and  distribute 
food  to  the  sufferers  by  that  calamity ;  accordingly  supplies  were  hurried 
forward  from  Saint  Louis  apd  Cincinnati ;  but  the  munificent  contribu- 
tions by  the  people,  for  their  suffering  fellow-citizens,  soon  poured  into 
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Chicago,  from  all  quarters,  so  freely,  that  the  sum  of  $5,705.83  only  was 
expended  for  this  purpose  by  the  Subsistence  Department.  The  sup- 
plies sent  to  Chicago  were,  however,  most  opportunely  there  to  meet  a 
call  for  aid  from  the  governor  of  Wisconsin  for  the  sufferers  by  the 
forest  fires,  which  swept  over  a  portion  of  that  State.  For  this  pur- 
pose, Lieutenant-Oeneral  Sheridan,  under  my  authority,  caused  food, 
valued  at  $30,836.11,  to  be  issued  to  Governor  Lucius  Fairchild,  '^  on 
condition  that  the  State  of  Wisconsin  will  account  for  the  stores  at 
their  value,  if  required  to  do  so  hereafter.'' 

Subsistence  supplies,  valued  at  $89,048.12,  have  been  issued  to  In- 
dians of  the  various  tribes  visiting  the  military  posts  on  the  frontier,  or 
in  their  respective  nations,  no  part  of  which  amount  is  returned  to  the 
appropriation  for  the  subsistence  of  the  Army,  and  issues  of  subsistence 
stores  to  Indians  have  also  been  made  to  meet  special  emergencies  to 
the  amount  of  $103,137.99. 

It  is  recommended  to  set  a  future,  but  not  distant  day,  as  a  limit 
after  which  claims  upon  the  Subsistence  Department  under  the  act  of 
July  4,  1864,  shall  not  be  presented  to  or  received,  and  another  day, 
not  later  than  twelve  months  thereafter,  for  the  termination  of  all 
action  by  that  office  on  claims  under  this  law. 

The  want  of  an  assistant  to  each  post-commissary  is  represented  by 
the  Commissary-General  to  be  the  greatest  evil  with  which  the  Subsist- 
ence Department  has  now  to  contend  in  its  important  ministrations. 
To  remedy  it,  I  recommend  that  Congress  authorize  the  appointment 
of  as  many  commissary-sergeants  as  the  service  may  require,  not  to 
exceed  one  for  each  military  post  or  place  of  deposit  of  commissary, 
stores,  to  be  selected  from  such  non-commissioned  officers  who  shall 
have  faithfully  served  as  such  for  three  .>ears,  and  in  the  Army  at 
least  five  years,  whose  duty  it  shall  be,  under  the  orders  of  the  proper 
officers  of  the  Subsistence  Department,  to  assist  in  receiving,  preserv- 
ing, issuing,  selling,  and  duly  accounting  for,  under  proper  regulations, 
all  stores  pertaining  to  the  Subsistence  Department  under  their  charge, 
and  who  shall  receive  for  their  services  the  pay  and  allowances  of 
ordnance-sergeants.  This  would  make  a  small  addition  to  the  enlisted 
force  of  the  Army,  but  would  lessen  the  total  expense  of  the  Govern- 
ment for  its  support,  as  by  the  constant  care  and  skill  of  well-selected 
commissary-sergeants,  the  large  quantities  of  stores  now  lost  for  want 
of  such  care  and  skill  would  be  saved  for  issue. 

The  monthly  reports  of  sick  and  wounded  received  during  the  year, 
represent  an  annual  average  mean  strength  of  24,101  white  and  2,494 
colored  soldiers.  Among  the  white  troops  the  total  number  of  cases  of 
^all  kinds  reported  on  the  sick-list  was  47,575 ;  the  total  number  of  deaths 
reported  was  367.  Among  the  colored  troops  the  total  number  of  cases 
reported  was  3,514;  the  number  of  d^ths  from  all  causes  reported 
was  54. 

The  Army  Medical  Museum  continues  to  receive  valuable  contribu- 
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tions,  which  are  at  once  properly  prepared,  mounted,  and  their  histories 
entered  in  the  descriptive  catalogue.  The  number  of  visitors  to  it 
during  the  year  was  over  17,000,  many  of  whom  were  in  search  of  infor- 
mation not  attainable  in  any  other  quarter.  Memoranda  and  photo- 
graphs have  been  furnished,  to  assist  in  the  decision  of  cases  of  appli- 
cants for  the  benefits  of  the  various  acts  of  Congress  in  relation  to 
maimed  and  disabled  soldiers  and  pensioners ;  and  as  the  extent  of  this 
collection  becomes  better  known,  its  usefulness  is  widely  increased,  not 
only  by  affording  opportunities  for  study  to  the  professional  man,  but 
also  in  promoting  the  ends  of  justice  in  supplying  evidence  for  compar- 
ison in  criminal  trials. 

I  unite  with  the  Surgeon-General  in  the  recommendation  that  the 
necessary  legislation  be  had  to  provide  for  the  publication  of  an  edition 
of  one  thousand  of  the  catalogue  and  tables  of  the  anatomical  section 
of  the  Army  Mediocd  Museum.  , 

The  first  part  of  the  Medical  and  Surgical  History  of  the  War  was  in 
a  state  of  sufficient  forwardness  to  lay  before  Congress  near  the  close 
of  the  last  session.  By  the  wording  of  the  act  making  appropriation 
for  the  continuation  and  completion  of  this  work,  its  distribution  is  still 
;o  be  ordered  by  Congress.  The  report  of  the  Medical  Statistics  of  the 
Provost  Marshal-OeneraPs  Bureau  is  now  in  the  hands  of  the  Congres- 
sional Printer,  and  in  process  of  being  printed. 

My  previous  reports  have  called  the  attention  of  Congress  to  the 
laige  number  of  vacancies  at  present — 59 — existing  in  the  Medical  Corps, 
and  the  injury  to  it  and  the  service,  resulting  from  the  prohibition  of 
appointments  and  promotions.  It  would  require  many  years  to  fill  the 
vacancies  now  existing,  as  the  number  of  successful  candidates  rarely 
exceeds  eight  or  ten  in  any  one  year.  Numbers  of  the  most  desirable 
candidates,  after  waiting  years  for  examination,  have  established  them- 
selves in  civil  practica  With  the  Army  at  its  present  standard,  dis- 
tributed as  it  now  is,  there  is  a  constant  and  absolute  necessity  for  a 
Medical  Corps  of  the  full  number  established  by  the  act  of  Congress 
approved  July  28, 1866. 

The  legislation  of  Congress  at  its  last  session  has  tended  materially 
to  encourage  and  improve  the  condition  of  the  rank  and  file  of  the  Army. 
The  pay-bill  carries  the  system  of  retained  pay  to  those  of  all  ranks,  and 
no  one  can  doubt  the  good  efiect  of  such  a  system. 

The  appropriation  for  the  manufacture  of  arms  for  the  current  year 
(1872-73)  is  limited  in  its  application  to  such  system  of  breech-loading 
arm  as  may  be  selected  by  a  board  of  officers,  now  in  session.  Should 
the  selection  be  so  long  delayed  as  to  cause  an  unexpended  balance  of 
the  appropriation  to  remain  on  hand  at  the  close  of  the  fiscal  year,  its  re- 
appropriation  is  recommended.  The  system  being  once  adopted,  arms 
SQfficient  to  supply  the  Army  and  militia  should  be  at  once  manufiictured, 
and  a  large  reserve  should  be  accumulated  year  by  year,  for  the  exi- 
gencies of  war,  and,  to  this  end,  liberal  appropriations  wilt  be  required. 
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Beports  from  the  field  are  all  favorable  to  the  use  of  revolvers  using 
metallic  cartridges. 

Five  thousand  sets  of  new  infantry  equipments,  combining  the  knap- 
sack, haversack,  canteen,'  cartridge-box,  waist-belt,  and  the  bayonet- 
scabbard  into  one  system,  have  been  made  during  the  year,  and  issued 
to  the  troops  for  experimental  trial.  A  sufficient  sum  is  asked  to  supply 
the  service  with  these  equipments. 

The  board  on  heavy  ordnance,  authorized  by  the  act  of  June  6, 1872, 
have  made  their  report,  and  measures  have  been  taken  to  carry  out 
their  recommendations.  The  procurement  and  trial  of  the  guns  recom- 
mended by  them  will  probably  consume  the  whole  of  the  year  1873. 

A  moderate  sum  is  estimated  for  the  procurement  of  cast-iron  smooth- 
bore guns  and  iron  carriages  for  the  fiscal  year.  Nearly  800  of  such 
guns,  besides  300  mortars,  are  still  needed  for  our  forts. 

Such  of  the  arsenals  east  of  the  Mississippi  Biver  as  can  be  spared 
should  be  sold,  and  the  proceeds  applied  to  the  establishment  of  a 
large  arsenal  of  construction  and  repair  on  the  Atlantic  coast,  and  the 
erection  of  suitable  depots  for  the  storage  of  the  powder  and'  niter  be- 
longing to  the  Department.  The  means  of  rapid  communication  of 
modem  times  obviates  the  necessity  of  having  an  arsenal  in  almost 
every  State  of  the  dnion,  and  the  consolidation  of  several  of  them  into 
one  establishment  would  result  in  great  economy  to  the  Govern- 
ment, and  promote  efficiency.  A  proving  and  experimental  ground  for 
heavy  ordnance  is  much  required,  and  the  purchase  of  a  suitable  site 
is  recommended.  The  grounds  at  present  used,  at  Old  Point  Comfort, 
Virginia,  are  inadequate  to  the  wants  of  the  Ordnance  Department. 

Suspension  of  the  sale  of  certain  arsenals  has  been  directed  until  the 
opening  of  Congress,  in  order  that  the  law  requiring  the  sale  may  be 
so  amended  as  to  enable  the  Department  to  save  the  property  from 
sacrifice  in  case  of  combinations  of  bidders.  The  act  directed  the 
sale  of  Apalachicola  arsenal,  but  that  property  had  previously  been 
granted  by  Congress  to  the  State  of  Florida.  The  proWsion  directing 
its  sale  should  be  repealed. 

Some  plan  for  settling  the  long-disputed  claims  for  royalty  on  the 
arms  that  have  been  altered  at  Springfield  armory  should  be  devised, 
and  the  attention  of  Congress  is  called  to  such  legislative  enactments 
as  tend  to  deprive  the  Government  of  the  inventive  ingenuity  of  its 
officers  and  employes,  by  preventing  them  from  receiving  royalty  or 
participating  in  profits  derived  from  inventions  made  by  them  while  in 
the  United  States  service. 

The  Chief  of  Ordnance  calls  attention  to  the  necessity  for  the  repeal 
of  the  law  prohibiting  promotions  and  appointments  in  that  corps. 
Congress  by  an  act  passed  at  its  last  session  relieved  the  Corps  of  En- 
^neers  from  the  operation  of  the  act  approved  March  3, 1869,  and  in 
my  jud.gment  it  is  now  advisable  that  all  of  the  staff  corps  of  the  Army, 
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affected  by  the  law  of  March  3, 1869,  shoald  have  the  same  privilege 
extended  to  them. 

During  the  past  year  the  Corps  of  Engineers  has  been  engaged  upon 
the  works  for  the  defense  of  oar  coasts ;  npon  river  and  harbor  improve- 
ments and  the  surveys  for  them,  and  for  the  protection  of  the  navigable 
iraters  of  the  United  States  against  deterioration,  whether  from  bridg- 
ing OT  other  caase ;  npon  the  geodetic  and  hydrographic  survey  of  the 
lakes;  npon  snrveys  for  the  defense  of  the  coast ;  npon  military  surveys 
and  reconnaissances  in  the  interior ;  upon  geographical  and  geological 
explorations ;  upon  public  buildings  and  grounds  in  the  District  of 
Columbia ;  upon  the  construction  of  light-houses ;  and  upon  the  demark. 
ation  of  the  boundary  between  the  United  States  and  Great  Britain. 

The  work  upon  oar  coast  defenses  and  fortifications  has  been  prose- 
cuted with  vigor,  and  already  a  large  number  of  positions  for  guns  and 
mortars  of  the  largest  calibers,  to  be  mounted  behind  sand  parapets^ 
have  been  provided,  while  others  are  in  an  advanced  state  of  construc- 
tion. These  works  should  be  continued,  as  they  are  the  basis  of  our 
harbor  protections,  and  are  essential  for  the  efficacy  of  the  accessory 
defenses,  especially  of  torpedoes  and  channel  obstructions,  which  form 
a  part  of  our  own  system  of  defense. 

The  Battalion  of  Engineers,  in  its  reduced  organization,  numbers  315 
men,  but  retains  its  marked  efficiency  in  drill  and  discipline,  and 
furnishes  the  instruction  to  the  cadets  at  the  Military  Academy  in  prac- 
tical military  engineering,  while  at  Willet's  Point  it  forms  the  school 
for  the  torpedo-defense  of  our  harbors,  and  the  guards  and  workmen 
for  the  distribution,  care,  and  preservation  of  the  bridge-trains,  and 
engineer  equipments  of  the  Army.  The  appropriations  a^ked  for  this 
depot  and  x>ost  are  recommended  to  Congress,  while  the  repeated  recom- 
mendation of  the  Chief  of  Engineers,  for  the  repeal  of  the  seventh  sec- 
tion of  the  act  of  July  13, 186G,  taking  from  engineer  soldiers  the  per 
diem  granted  to  other  troops,  is  approved. 

The  torpedo  experiments,  made  under  the  immediate  direction  of 
Major  H.  L.  Abbot,  commanding  engineer  battalion,  have  been  brought 
so  far  to  satisfactory  conclusion  as  to  enable  us  to  devise  a  plan  of  tor- 
pedo defense  in  connection  with  the  fortifications,  simple  in  its  work- 
ing, certain  in  its  application,  and  effective  in  its  results,  while  at  the 
same  time  our  own  shipping  will  not  be  endangered.  An  estimate  for 
providing  means  to  apply  the  system  to  a  few  of  the  principal  harbors 
is  submitted  in  the  annual  estimate  for  fortifications. 

The  river  and  harbor  works,  and  the  many  surveys  annually  directed 
to  be  made  in  extending  the  system  of  improvement,  have  been  carried 
on  with  skill,  energy,  and  economy.  The  increased  security  and  facility 
to  navigation  which  these  works  of  improvement  have  afforded,  though 
nany  of  them  are  only  partially  completed,  have  saved  to  commerce 
Biany  times  the  amount  of  the  sum  expended  on  the  works ;  and  the 
increase  of  oommerce,  with  greater  depth  of  channels,  greater  security 
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in  their  navigation,  and  the  saving  of  time  in  their  use,  adds  millions 
annually  to  the  wealth  of  the  country,  and  increases  the  resources  of 
the  Government.  For  further  information  respecting  these  improve- 
ments and  surveys,  reference  may  be  made  to  the  report  of  the  Chief  of 
Engineers,  which  contains  a  detailed  account  of  the  steps  taken  to  carry 
out  the  provisions  of  the  river  and  harbor  bills,  and  the  progress  and 
condition  of  these  works,  as  well  as  of  the  public  buildings  and  grounds 
in  Washington,  and  of  the  Washington  Aqueduct,  works  which  have 
been  carried  on  in  a  highly  creditable  manner. 

The  river  and  harbor  bill,  approved  June  10,  1872,  appropriated  the 
sum  of  $145,000  for  payment  to  the  Green  Bay  and  Mississippi  Canal 
Company  for  so  much  of  its  property  and  rights  of  property  in  and  to 
the  line  of  water  communication  between  the  Wisconsin  Eiver  and  the 
mouth  of  the  Fox  Eiver,  as  were  reported  by  the  Secretary  of  War  to 
the  House  of  Eepresentatives  on  the  8th  March,  1872,  to  be  needed.  In 
conformity  with  the  requirements  of  the  act  referred  to,  the  Green  Bay 
and  Mississippi  Canal  Company  transferred  the  property  to  the  United 
States,  and  the  sum  of  $145,000  was  paid  to  the  company  on  the  24th 
of  September  last. 

The  construction  of  the  bridge  across  the  Mississippi  River  at  Rock 
Island  has  been  completed,  apd  the  bridge  will  be  immediately  opened 
for  railroad  and  wagon-road  use. 

In  conformity  to  the  requiremeilts  of  the  two  acts  relating  to  bridging 
the  Mississippi  River,  the  one  approved  April  1, 1872,  the  other  approved 
June  4, 1872,  the  proper  site  for  the  bridge  at  La  Crosse  and  vicinity 
has  been  determined. 

The  river  and  harbor  bill  approved  June  10,  1872,  directed  the  Secre- 
tary of  War  to  report  to  Congress,  at  its  next  sessioji,  or  sooner,  if 
practicable,  the  condition  of  the  canal  at  the  Falls  of  the  Ohio  River 
and  the  provisions  necessary  to  relieve  the  canal  from  incumbrance, 
with  a  view  to  such  legislation  as  will  render  the  same  free  to  commerce 
at  the  earliest  practicable  period.  This  report  will  be  completed  in 
time  to  be  submitted  to  Congress  at  its  meeting  in  December. 

The  survey  of  the  lakes  has  been  conducted  in  a  very  satisfactory 
manner ;  the  survey  of  Lake  Superior  having  been  completed,  and  that 
of  Lake  Michigan  having  been  extended  so  far  as  to  require  probably 
but  one  more  working  season  to  complete  it.  The  operations  in  other 
portions  of  the  field  of  survey,  comprising  Lakes  Erie,  Ontario,  and 
Champlain,  and  the  Saint  Lawrence  River,  have  been  equally  success- 
ful, as  have  been  the  meteorological  and  lake-surface  observations, 
which  extend  over  the  whole  lake-region. 

The  geological  exploration  between  the  Sierra  Nevada  and  eastern 
slope  of  the  Rocky  Mountains  will  probably  be  completed  by  the  close 
of  the  present  season  for  field  operations.  The  results  of  this  work  are 
of  the  verj*^  highest  value  in  the  departments  of  geology,  topography, 
and  mining  engineering.    The  exploration  in  Nevada,  Utah,  and  Ari- 
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zona  was  continued  until  December  of  last  year,  when  a  preliminary 
report  of  the  results,  affording  valaable  information  for  mining  as  well 
as  for  military  operations  and  to  immigrants,  was  submitted  to  Congress 
aDd  published.  The  field-work,  which,  in  addition  to  the  usual  subjects 
of  observation,  comprises  the  careful  determination  of  an  astronomical 
base,  was  resumed  this  summer  as  soon  as  the  appropriation  was  avail- 
able. •  1 

In  addition  to  these  special  works  of  exploration  the  officers  of  Engi- 
neers serving  on  the  staff  of  the  generals  commanding  divisions  and 
departments  have  made  important  reconnaissances,  such  as  that  of  the 
Fpper  Yellowstone  Biver  and  that  of  the  Uintah  Mountains,  and  have 
made  many  contributions  to  the  topography  of  the  Territories  of  the 
United  States. 

In  compliance  with  the  act  approved  March  19, 1872,  authorizing  the 
snrvey  and  marking  of  the  boundary  between  the  territory  of  the 
United  States  and  the  possessions  of  Great  Britain  from  the  Lake  of  the 
Woods  to  the  summit  of  the  Bocky  Mountains,  four  officers  of  Engineers 
were  detailed  for  that  purpose  and  ordered  to  report  to  the  Secretary  of 
State  for  duty.    The  survey  is  now  in  progress. 

The  duties  of  the  Signal  Office  in  observations  and  reports  for  the 
benefit  of  commerce  and  agriculture  have  been  continued  throughout 
the  year  with  gratifying  success.  Stations  have  been  maintained  at 
each  of  the  principal  lake,  sea-port,  and  river  cities.  The  display  of 
bulletin  reports,  of  reports  at  the  river  stations,  giving  the  rise  and  fall 
of  the  principal  rivers,  of  the  large  weather-maps  showing,  by  changing 
symbols,  the  meteoric  changes  at  the  different  reports ;  and  finally,  at 
designated  stations,  the  exhibition  of  day  or  night  signals,  on  occasions 
of  supposed  especial  danger,  has  been  regularly  made.  Since  the  date 
of  the  last  annual  report  ten  additional  stations  have  been  established 
within  the  United  States. 

A  comparison  of  the  tri-daily  forecasts,  or  <^  probabilities"  as  they 
have  been  styled,  with  the  meteoric  condition  afterward  reported,  and, 
so  far  as  known,  has  given  an  average  of  69  per  cent,  as  verified  up  to 
November  1, 1871.  Since  that  date,  to  the  present  time,  (October  1, 
1872,)  the  average  of  verifications  has  been  76^®^  per  cent. 

The  difficulty  of  telegraphic  communication  with  the  stations  was 
greatest,  and  was  most  seriously  felt  during  the  months  of  July  and 
August.  It  then  not  unfrequently  happened  that  the  most  important 
and  wide-spread  of  the  press  "  probabilities,"  i.  6.,  those  drawn  at  mid- 
night from  the  midnight  reports,  were  made  in  the  absence  of  any  cur- 
rent telegraphic  information  at  that  hour  due  from  the  observers  west 
or  south  of  the  Alleghanies.  It  is  on  this  section  on  which  the  office  is 
most  dependent  for  the  intelligence  which  suggests  the  motoric  changes 
impending  in  the  Eastern,  Middle,  and  Southern  States,  and  upon  the 
lakes. 

The  practical  results  of  this  branch  of  the  service,  with  all  its  errors 
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THE  GENERAL  OF  THE  ARMY. 


llEADQUAETERS  OF  THE  ARMY, 

WashingtOHy  D.  C,  Novemhei'  1,  1872. 

Sir:  I  Lave  the  honor  to  submit,  herewith,  a  statement  showing  the 
organization  of  the  Regular  Army,  and  exhibiting  the  actual  strength 
of  the  regiments  and  detachments  that  compose  the  present  peace 
establishment,  together  with  the  stations  occupied  by  them  at  the  dates 
of  the  latest  returns.  According  to  this  statement  the  actual  force  of 
enlisted  men  is  29,336,  and  of  commissioned  officers  2,104. 

I  also  transmit,  herewith,  the  annual  reports  of  the  division  and 
department  commanders,  which  cover  the  whole  area  of  the  United 
States,  and  give  all  the  details  necessary  to  understand  the  labors  per 
formed  by  the  troops. 

But  few  changes  have  occurred  in  the  past  year.  Major-General  G. 
G.  Meade  commands  the  Division  of  the  Atlantic,  composed  of  the 
Department  of  the  Lakes,  Brigadier-Geneml  P.  St.  George  Cooke,  and 
the  Department  of  the  East,  Brigadier-General  I.  McDoweH. 

Lieutenant-General  Sheridan  commands  the  Division  of  the  Missouri, 
<*mbracing  the  four  important  Departments  of  Dakota,  Major-General 
Hancock ;  Department  of  the  Platte,  Brigadier-General  Ord ;  the  De- 
partment of  the  Missouri,  Brigadier- General  Pope;  and  the  Department 
of  Texaft,  Brigadier-General  Augur. 

Generskl  Schotield  commands  the  Division  of  the  Pacific,  embracing 
the  Department  of  the  Columbia,  Brigadier-General  Can  by,  the  Depart- 
ment of  California,  and  Department  of  Arizona,  Lieutenant-Colonel 
Crook.  General  Schofield  exercises  an  immediate  command  over  the  De- 
partment of  California,  in  the  absence  of  a  separate  and  distinct  com- 
mander. 

Since  the  death  of  General  Halleck,  the  President  has  not  named 
any  sacce^sor  t&  the  Military  Division  of  the  South,  and  the  depart- 
ment commanders,  Brigadier-General  Terry  and  Colonel  Emory,  report 
direct  to  the  Adjutant-General  of  the  Army. 

The  reports  of  all  these  officers  are  so  full  and  complete  that  they 
leave  nothing  for  me  but  to  submit  them,  with  my  hearty  approval  of 
the  several  recommendations  therein. 

I  have  the  honor  to  he  vour  obedient  servant, 

W.  T.  SHEPvMAN, 

General. 

Hon.  W.  W.  Belknap, 

Secretary  of  War, 


n 


20 


EEPOKT   OF   THE    SECRETARY    OF   WAR. 


Statement  shomng  the  organization  of  the  Regular  Army^  compiled  from  returns  I'coeit'ed  at  ike 

Adjutant-Genei^aVs  Office  up  to  October.20, 1872. , 

FIKST  REGIMENT  OF  CAVALKY.  • 


(Jomponiort,  &c 


Headquarters 

Xon-oommiiwioQed, 

staff,  Sc  battalion. 

A 

B 

<; 

D 

E 

F 

G 

H 

I 

K 

L 

M 


Total 


18 

&i 

53 
(lO 

n 
ci 
(ii 

57 
64 
do 
Gil 
l« 
24 
tJOO 
3 


»-i5 


Date  of  .report. 


Station. 


Aug.   31, 187*2  I  Bcoioia  Barracks,  California. 


do 

.do 

.do 

do 

do 

do 

.do 

do 

do 

.do 


Do. 


Fort  Whipple,  AriKOua  Territory. 

Fort  Klamath,  Orej^on. 

Camp  McDermit,  Nevada. 

Camp  Lowell,  Arizona  Territory. 

Fort  Lapwai,  Indian  Territory. 

Camp  Warner,  Ore^n. 

Camp  Bid^ell,  California. 

Camp  Harney,  Oregon. 

Camp  Verde,  Arizona  Territory. 

do i  Camp  Halleck,  Neva4la. 

do !  Camp  Apache,  Arizona  Territory. 

do I      .    Do. 

I  RecniitH  left  Saint  Lonis  depot,  Sept<^mbor  17,  ItfTi. 

I  lictTuita  left  Siiiut  Louis  depots  Soptembor  29,  187^, 


SECOND    REGIMENT   OF   CAVALRY. 


Headquarters 

Non-€ommissioncd, 
staff,  Sc  battalion. 

A 

B 

0 

D 

E 

F 9... 

G 

H 

I 

K 

L 

M 


Aug.   31, 1872     Fort  Sanders,  Wyoming  Territory. 


20 
70 
72 
70 
55 
tiC 
43 
43 
5(} 
62 
69 
51 
70 

7 
SO 

9 


.do 
.do 
.do 
.do 
.do 
.do 
.dp 
.do 
.do 
.do 
.do 


Do. 


Fort  ¥Te([  Steele,  Wyoming  Territory. 
Fort  Bridper,  Wyoming  Territory. 
Red  Willow  Creek,  Nebraska. 
Camp  Donglas,  Utah  Territory. 
Fort  Laramie,  Wyoming  Territory. 
Fort  Ellis,  Montana  Territory. 
Do. 
Do. 
'  Fort  Sanders,  Wj'oming  Territory. 
Fort  Laramie,  Wyoming  Territory. 

do I  Fort  Ellis,  Montana  Territory. 

do i  Omaha  Barracks,  Nebraska. 

Unassigned  recmits. 


Total 


813  I 


Recruits  left  New  York  City,  May  20,  1872. 

Recruits  left  Saint  Louis  depot,  July  12,  Soptomber  12, 

and  October  1,  1872. 
150  recruits  ordered,  October  16,  1872. 


THIRD  REGIMENT  OF  CAVALRY. 


Headquarters 

Non-commissioned , 

staff,  &  battalion. 

A 


B. 

C. 

D. 

E. 

F. 

G. 

H. 

I.. 

K 

L. 

M 


Total 


21 

76 
74 
78 
74 
'9 
75 
74 
no 
77 
72 
67 
78 


925 


Aug.    31,  1872 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Fort  McPhci-son,  Nebraska. 

Do. 
Sidney  Barracks,  Nebraska. 
Fort  McPherson,  Nebraska. 
Fort  D.  A.  Russell,  Wyoming  Territory. 

Do. 
Fort  Sanders,  Wyoming  Territory. 
Fort  McPherson,  Nebraska. 
Fort  D.  A.  Russell,  Wyoming  Territory. 

Do. 
Fort  McPherson,  Nebraska. 
Camp  Ited  Willow,  Nebraska^ 
Fort  D.  A.  Russell.  Wyoming  Territory. 
Fort  McPherson,  Nebraska. 
85  recruits  ordered,  October  16,  1872. 


GENERAL   OP   THE   ARMY. 
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Statement  showing  the  organisation  of  the  Regular  Army,  ^c. — Continued. 

FOURTH  REGIMENT   OF   CAVALRY. 


0.*iupaiiie«,   au:. 


ss 

-^ 

e 

i 

^t 

=3 

fiS 

c 

Ptce 

» 

1 

Hc«dqiurt«rs 

"Son-cotamiaaoTiedt 
Btatt,  *L  battalion. 

A 

B 

C 


I 


B. 
F 

G. 

H. 


K 
L- 


Total 


HeadqaarterA - 

Kon-ooininiMiion«^o, 
staffs  &  battalion. 


A. 

B. 
C. 
D. 
E. 
F- 
G. 
H- 


L. 


033 


5S) 
72 
75 
74 
74 
74 

4d 

7-2 
74 
6d 
70 
74 
70 
iW 
4 
liO 


Date  of  i-eport. 


StaUoD. 


90 
53 
60 
71 
69 
63 
64 
77 
74 
56 
73 
61 
67 
116 
4 


Aug.    31,  1872 

do 

Jane  30,  187*2 
Ang.    31,  1872 

do 

Jane  30,  1872 
Ang.  31,  1872 
June  30,  1872 
Aag.    31,  1872 

do 

do 

do 

do 

do 


I 


Total 1»010 


Fort  Richnrdfton,  Texa«. 

Do. 

Do. 

Do. 

Do. 
Fort  Concbo,  Texas.  ^ 

Fort  RichArdjRon,  Texan. 
Fort  Griffin,  Texas. 
Fort  Concho,  Texas. 
Fort  Griffin,  Texas. 
Fort  Concbo,  Texas. 

Do. 
Fort  Richardson,  Texas. 
Fort  Brown,  Texas. 

160  rocraits  left  Saint  Louis  depot,  May  29, 1872;  44  joined. 
Musicians  left  Saint  Louis  depot,  October  1, 1872. 


FIITH   REGIMENT   OF  CAVALRY. 


Ang. 


31,  1872 


do 


Camp  McDowell,  Arizona  Territory. 

Do. 

.do i  Camp  Verde,  Arizona  Territory. 

.do I  Camp  McDowell,  Arizona  Territory. 

do ;  Do. 

.do Camp  Bowie,  Arizona  Territory. 

.do Camp  Date  Creek,  Arizona  Territorv. 

do ■  ~ 

do 

.do 

.do 

.do 

.do 

do 


Camp  Crittenden,  Arizona  Territory. 
Camp  McDowell,  Arizona  Territory. 

Do. 
Camp  Grant,  Arizona  Territory. 
Camp  Htialpai,  Arizona  Territory. 
CfOnp  Grant,  Arizona  Territory. 

Do. 

301  recmits  left  Saint  Lonis  depot, Jnne  25, 1872 ;  179  joincnl . 
Recniit.s  left  Saint  Louis  depot,  September  17, 1872. 
lU^crnits  left  Saint  Louis  depot,  October  14,  ls72. 


SIXTH   REGIMENT   OF   CAVALRY. 


HtMdqnarters.  -  - --  - ; 
XcB-cam  m  iaflioDCO , 
Hslt  it  battalion.  \ 

I 


B. 
C 


B.._. 
Y  ... 
G  — 

I.... 


«4 
76 
WJ 
H2 
78 
00 
83 
d2 
79 
50 
52 
79 
63 

1 
39 
57 

5 


1,009 


Ang.   31, 1872  !  Fort  Hays,  Kansas. 


.do 

.do 

do 

.do 

.do 

do 

.do 

.do 

.do 

.do 

do 

.do 

.do 


Do. 

Do. 

Do. 

Do. 
Fort  Wallace,  Kansas. 
Soatheaatem  Kansas. 
Fort  Hays,  Kansas. 
Fort  Dodge,  Kansas. 

Do. 
Oxford,  Mississippi. 
Meridian,  MlssissippL 
Fort  Haya,  Kansas. 
Fort  Lyon,  Colorado  Territory. 
Unassigned  recroit* 

104  recrnitsleftSaintLoiiisdeiMt,  Aagast23,1872;  65  joined. 
Recmits  left  Saint  Lonis  depot,  September  12, 1872. 
Recmits  left  Saint  Lonis  depot,  September  29, 1872. 
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Statement  ehowing  the  organization  of  the  Regular  Ai-^ng,  ^-c. — Contiuaed. 

SEVENTH   REGIMENT   OF   CAVALRY. 


ConipaQies.  &c. 


Headquarters 

Non-comniissionod, 
staif,  Sc  battalion. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

K 

L 

M 


TotAl 


9*^ 

m 


ao 

59 
64 
68 
56 
59 
C7 
61 
69 
65 
58 
61 
51 
4 
1 
1 


764 


Date  of  iviK)rt. 


Aag.    31, 1672    Louisville,  Kentucky. 


Station. 


do 

do 

do 

do 

do 

do 

do 

.do 

do 

.do 

do 

.do 

do 


Do. 
Elizabethtown,  Kentucky. 
Spartanbni^b,  Kentucky. 
Cnarlotte,  North  Carolina. 
Opelika,  Alabama. 
Unionville,  South  Carolina. 
Louisville,  Kentucky. 
LaurensvUle,  South  Carolina. 
Nashville,  Tennessee. 
Sholbyvillo,  Kentucky. 
Yorkville,  South  Carolina. 

Do. 
TJnionville,  Sonth  Carolina. 

7  recruits  left  Saint  Louis  depot,  August  20, 1872 ;  3 Joined. 
Musician  left  Saint  Louis  depot,  September  29,  1872. 
/. i  Recruit  left  Saint  Louis  depot,  October  13,  1872. 


EIGHTH   REGIMENT   OF  CAVALRY. 


Headquarters 

Non-commissioneil , 

staflj  6l  battalion. 

A 


B. 
C. 
1). 
E. 
F. 
G. 
H. 
I.. 
K, 
L. 
M 


Total 


963 


23 
62 
60 
58 
66 
56 

DO 

64 
51 
64 
50 
55 
61 
37 
201 


Aug.    31,  1872 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Fort  Union,  New  Mexico  Territoi7. 

Do. 
Fort  Bayard,  New  Mexico  Territory. 
Fort  Union,  New  Mexico  Territory. 

Do. 
Fort  Stanton,  New  Mexico  Territory. 
Fort  "Wlngate,  New  Mexico  Territory. 
Fort  Garland,  Colorado  Territory. 
Fort  Selden,  New  Mexico  Territory. 
Fort  Tularosa,  New  Mexico  Territory. 
Fort  Bavard,  New  Mexico  Territory. 
Fort  Wlngate,  New  Mexico  Territory. 
Fort  Union,  New  Mexico  Territory. 

Do., 
107  recruits  left  Saint  Louis  depot, March  25, 1872;  70  joiawi. 
Recraits  left  Saint  Louis  depot,  September  26, 1873. 


NINTH  REGIMENT  OF  CAVALRY. 


Headquarters 

^r 

Non-commissioned, 

stolf,  &  battalion. 

A 

20 
56 
34 

48 
58 
51 
52 
41 
40 
45 
48 

m 

55 
4 

5 
8 
1 

B 

c.. 

D  , 

E.. 

F 

G 

H 

I 

K.. 

L 

M 

Total 

632 

;.  31,  1872 

.do -:. 

.do 

.do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

do 


Fort  Clark,  Texas. 

Do. 

Da 
Kinggold  BaiTacks,  Texas. 
Fort  Duncan,  Texas. 
Fort  Clark,  Texas. 

Do. 
Fort  McKarett,  Texas. 
Fort  Clark,  T:pxa8. 
Fort  Stockton,  Texas. 
Fort  Davis,  Texas. 
Fort  Bliss,  Texaa. 
Fort  Mcintosh,  Texas. 
Fort  McKavett,  Texas. 

Recruits  left  Saint  Louis  depot,  July  22, 1872. 
Recruits  left  Saint  Louis  depot,  August  26, 1872. 
Recruits  left  Saint  Louis  depot,  October  7,  1872. 
Recruit  left  Saint  Louis  depot,  October  13, 1872. 
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Stutfmeni  ahoicUg  the  organization  of  the  Regular  Army^  t/c— Continued. 

TENTH  REGIMENT  OF  CAVALRY. 


<  "^tmpanievi.  iSc4>-. 


S 


^  §  a   '  Date  of  reiwrt. 


station. 


ITAAdqiiaTters 

»taiZ;  A  battalion. 

A 

B 


Ang.    31,  1872     Fort  Sill,  Indian  Tenitoiv. 


H. 
I. 
K. 
L. 
M 


Total 


19   do ;  Do. 

40    do Do. 

4'i do Fort  Gibson,  Indian  Territory. 

61    do CampSupply,  Indian  TerritoVy . 

19  ; do ! . !  Fort  Sill,  Indian  Territorj-. 

57 do '  Camp  Snpp] v.  Indian  Ten-iton'. 

30  ! do t  Fort  Sill,  Inaiau  Territory. 

'.»  ' do Fort  GiUeou,  1  ndian  Territory. 

24  ; do i  Fort  Sill,  ludinn  Torritory. 

24    do I  Do. 

:»5  I do '  Do. 

47  I do ]  Do. 

35   1  Recmita  left  Saint  Louin  depot  for  companios  C  and  F, 

'  AnRUAt  30,  187S. 

178    i  Recruf  t0  left  Saint  Lonls  depot,  October  4, 1872. 


691 


FIRST  REGIMENT  OF  ARTILLERY. 


^on-eoiniBiM»ion€»d, 
siair,  Sc  battalion. 


E 


H 


Li<;bt  Battery  K.. 

J- j 

M    


Total 


II«Mlqnart^r« -- 

XoD-cromnLiasionoil , 

stair,  A  battalion. 

U]^t  Battery  A. 


D. 
E. 
V. 


L. 


Total. 


Avs.    31.  1872 

34 

do 

4i> 

do 

40 

do 

4** 

do 

M 

do 

44{ 

do 

:i7 

do 

ri7 

do 

47 

do 

3d 

do 

1)6 

do 

34 

do 

38 

do 

d 

riO 

89 

t>d6 

Fort  Hamilton,  New  York  HarBor. 

Da 
Fort  Ontario.  Now  York. 
Fort  Wadftworthj^  New  York  Harbor. 
Fort  Hamilton,  Now  York  Hoi'bor. 

Do. 
Fort  Wood,  New  York  H.irbor. 
Madiiion  Barracks,  New  York. 
Fort  Monroe,  Virginia. 
Fort  Hamilton,  Now  York  Harlwr. 
Fort  Wood,  New  York  Harbor. 
Fort.  Hamilton.  New  York  Harbor. 
Fort  Niagara,  Now  York. 
Plattsburgh  Barracks,  New  York. 
Unassigned  recruits. 

Recruits  leit  Fort  Colnmbas  for  Battery  L,  Sept.  5,  lb7:4, 
Rccrnlts  left  Fort  Cohimbns,  October  11.  1872. 
20  recruits  ordered  to  Light  Battery  K,  October  5, 1872. 
Regiment  ordered  to  Departments  of  the  South  and  Gulf. 


SFX^OND  REGIMENT  OF  ARTILLERY. 


I  1 

. !  Ang.    31,  le^a  i  Pi-esidlo,  San  FranoiHOo,  California. 


22  I 

60  I. 

55 
40 
S5 
56 
60 
32 
48 
34 
4-2 
12 


-do Do. 

do 1  Do. 

.do I  Alcatraz  Island,  California. 

do I  Sitka,  Alaska. 


..do 

..do 

..do 

...do 

..do 

. .  do 

..do 

..do 

..do 


ti>rv 


039 


I 


Point  San  Jose,  California. 

Cape  Disappointment.  Wyoming  Terri 

Presidio,'ban  Francisco,  California. 

Do. 

Sitka,  Alaska. 

I'reaidio,  San  Francisco,  California. 
Fort  Monroe,  Vii'ginia. 
Alcatraz  Island,  California. 
Fort  Stevens,  Oregon. 
Umissigned  reoniTts. 
Regiment  ordered  to  Depavtnicuts  of  the  East  and  South. 
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Statement  nhomng  the  organization  of  the  Regular  Army^  ^o. — Coutiuued. 

THIRD  REGIMENT  OF  ARTILLERY. 


Coiui)aiiit*s,  A:e. 


S* 

«  S  S 

'2      fa-** 


Date  of  report. 


Station. 


llfadqaarti'nj 

Noa-commi  rMioneil, 
staff,  6i,  battalion. 

A 

B 

Light  Batti-rj-  C  . . . 

j?^ 

o 

H 

I 

K 

L 

M 


Ah^. 


31.  187*2     Charleston.  South  (Jan^Iina. 


Total 


ao   at» 3K».« 

."M)    do  .  .■ Fort  Monn>c.  Virginia. 

4.1    do ,  Kf  y  West*  Florida. 

fvi    do I  Cbarlei)tou,  Soalh  Carolina. 

•il    do Kov  West,  Florida. 

■18   do '  Fort  Pnlaski,  Georgia. 

49  I do Fort  Jefferson,  Florida. 

47  i do '  Fort'  Barrancaa,  Florida. 

51 do Fort  Pulaski,  Georgia. 

48  I do Charleston,  South  Carolinsi. 

4.)  j do f>avanuah,  Georgia. 

47    do j  Fort  Barrancas,  Florida, 

39  ' d«» Do. 

'  Re''i:iM«nt  onlered  to  the  ^tilitarv  Divi.sion  ol"  the  AtUintic, 


590  ! 


FOURTH  REGIMENT  OF  ARTILLERY. 


Headqnartera 

Non-comuii(iHioned.  ' 
stafi;  &,  battalion.  I 

A I 

Light  Battery  B  . . . ' 
ty  .................. 

D 

K : 

F , 

G ! 

H 

I 

K 

I ./-.... 

M 


Anjj;.    31,  l.'r*.-2     Fort  Mo  Henry,  Mainland. 


Total. 


18 
44 

:uP 

A'l 
43 
59 
47 
32 
43 
34 
13 
43 
41 


.do j     •       Do. 

.do C?harlotte. 


North  ('arolhwi. 


.do 

do 

do 

.do 

do 


(. 


Fort  McH«*nrv,  Marylanfl. 
Raleiah,  North  Carolina. 

Do. 
Fort  McHenrv,  Mars'land. 
Do. 

do ]  Fort  Johnnton,  North  Carolina. 

do ;  Raleigh,  North  Carolina. 

do ;  Fort  Monit>e.  Virginia- 


do 
do 

do 


Fort  Macon,  North  Carolina. 

Do. 
Fort  Fwite.  Maryland. 
Uua.HHigncd  recriiitx. 

'29  reemit.-i  ordered  to  Linlit  ll;itterv  \\.  October  8,  tK7i>. 
Regiment  ordered  to  the  Military  Di^-i.««ion  of  the  Faciric. 


FIFTH  KE«;iMENT  OF  ARTILLERY. 


HcadqiiarterR 

Non-r<ominis9ioned, 

staff,  &  battalion.  I 

A I 

B I 

C : 

D I 

J5 

Light  Battery  *F  '. . . ! 

G ; 

H 

k:::::::::::::-} 

L 

M 


. .  .1 


Aug.    31.  H:a  !  Fort  AdaniK.  Rhode  Tsl;nid. 


Total. 


Ql  ' do ;  Do. 

41  ! do Do. 

40    do Do. 

fifi    do Fort  Monroe,  V  i  rgi n  ia. 

32    do '  Fort  AVarren,  Ma»s:iehuHct ts. 

39    do I  Fort  Independence,  Massachusetts!. 

G€    do j  Fort  Adams,  Rhode  Island. 

:n    <lo I  Flattsburgh  BaiTacks,  New  York . 

43    do i  Fort  Trttniiball,  Connecticut. 

41    do '  Do. 

3^    do ^  Fort  Sullivan.  Maine. 

'M  \ do '  Fort  Adams,  Rhode  Ishmd. 

:J5  ' do Fort  Preble,  Maine. 

1  i :  Recruit  left.  Fort  Columbus,  S<«pteniber  Ki.  lt?7-2. 

4  j •  Recruits  left  Fort  Columbus,  October  fi,  1 87-2. 
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SiiUemeut  nh^nving  ihe  organization  of  the  Regular  Army^  ^-c— Continued. 

FIRST  REGIMENT  OF  INFANTRY, 


g3 


Compani^^  &c. 


lleadqosrters 

Noa-c^muniflftioned, 
•UC  &.  battaliou. 

A 

B 

C 

D 

E 

F 

If 

H 

I 

K 


ToUl 


♦ 


ft  §  c  I  Date  of  n-iwrt. 

•  ?2  I 


Stntion. 


An-.    31,  l5V2     Fort  Wayne,  Michigan. 


*i3  , tlo I  Do. 

33  , do ,  Fort  Brady,  Michigan. 

34  ! do I  Madison  liarracka,  N«w  Voik. 

47    do I  Fort  Porter,  New  York. 

31  ; «lo j  Fort  Wavno,  Michij^nii. 

4"'  I do J  Do."^ 

•i»>    do 1  Fort  >[ackinac,  Michigan. 

iiO  I do Fort  Porter,  New  York. 

44    do Fort  C, ratiot,  Michigan. 

30    dy Fort  Wayue.  Michigan. 

tJl    do '  Fort  Brady,  Michigan. 

157 '  K<'<-niit.'*  left  Nt'WiK»rt  Barracks,  Soi)tembor  Is  and  25. 1872. 


Wi- 


SI-XOND  REGIMENT  OF  INFANTRY. 


Hcadqaartem 

Non-com  niimioned, 
fttalC  Si.  baUaUou. 

A 

B 

C 

D 

E 

F 

G 

H • 

I 

K 


Aug.    31, 1?7*2     Mohilo.  Alabama. 


24  j do I)o. 

48    do ,  Atlanta,  (r«'or<;ia, 

311  : do Do.   ' 

47  j do ,  HiintSTille,  Alabaiuii. 

40  ! do I  Spartan  burgh,  South  Caroli 

39    do Chattanooga,  Tenneartee. 

41    do Saint  Augustine,  Florida. 

47    do i  Mobile,  Alabama. 

41    do '  Saint  AuguHtine,  Florida. 

31  I do Chatt^nrKiga,  T6nncs.s«»o. 

.•iO  ; 4lo I  Mwbilc,  Alabama. 


ua. 


Tot^l 


447  : 


THIRD  REGIMENT  OF  INFANTRY. 


Hi>«dqnart4^r8 

Noii-Gommi9!^ODe«1 , 
atafr.  &.  battalion. 
A 


B. 
C.  . 

D. 
K. 

F. 
G. 

H. 
1.. 
K. 


Total 


25 
TKi 
39 
.53 
56 
59 
41 
47 
41 
56 
SI 
39 


Aug.    31, 1872  I  Fort  Hays,  Kausa.H. 

do ;  Do. 

do Fort  Dodge.  Kanaas. 

do Camp  Suppiv,  Indian  Territory. 

do Fort  Hays,  ^aiisaa. 

do Camp  Supply,  Indian  Territory. 

do j  Fdrt  Haya,  Kansas. 

do Fort  Lyon,  Colorado  Territory. 


590 


do 
do 
do 
do 


Do. 

Fort  Wallace,  Kansas. 
Camp  Supply,  Indian  Territory. 
Fort  IfOavAn worth,  Kansas. 

102  recruits  left  Newport  Barracks,  July  10,  1372;   63 
Joined. 
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REPORT    OF    THE    SECRETARY    OF    WAR. 


Statement  skomng  the  organizati4yn  of  the  Regular  Armyy  <fr. — Continued. 

FOITRTH  REGIMENT  OF  INFANTRY. 


Corapaiiiea,  &c. 


ileadqiiarters 

Non-commi«8iofled, 
Btoff,  &.  battalion 

A 

B 

G 

D 

E 

F 

G 

H 

I 

K 


Total 


p 

s 


p 


•c 

s 


c  o 

o  so 


19 
54 
43 
49 
47 
54 
5-2 
60 
50 
57 
43 


528 


Date  of  report. 


Statiqn. 


Aug.    31, 1872  ',  Frankfort,  Kentucky. 


«lo ■  Do. 

tlo ,  Lexington,  Kentucky. 

do I  Crab  Orchard,  Kentucky. 

do \  Lebanon,  Kentucky. 

do ;  Frankfort,  Kentucky. 

do I  Mount  Sterling,  Kentucky. 

do '  Elizabeth  town,  Kentucky. 


.do 

do 

.do 

do 


Paducah,  Kentucky. 
Louisville,  Kentucky. 
Lebanon  Kentucky. 
Frankfort,  Kentucky. 


FIFTH  REGIMENT  OF  INFANTRY, 


Headquarters 

Aug. 

Non-commissioned, 

etAif,  &  bp.ttalion. 

A 

20 

58 
59 
56 
59 
57 
58 
58 
58 
58 
58 

R 

c 

D 

E 

¥ 

G 

H 

I 

K 

Total 


mi 


Fort  Leavenworth,  Kansaa. 

do Do. 

do ;  Do. 

do I  Fort  Scott,  Kansas. 

do {  Fort  Dodge,  Kansas. 

do Fort  Lamed.  Kan sa8. 

do Fort  Hays,  Kansas. 

do Fort  Larned,  Kansas. 

do Fort  Leavenworth,  Knn.Has. 

do Do. 

do Do. 

do Do.     . 


SIXTH  liEGIMENT  OF  INFANTRY. 


Headquatters ! . 

Non-commissioned,  j 
staff,  &  battalion.  '< 

A ! 

B 

C 

D :. 

K 

F 

G 

H 

1 

K..... 


Aug.    31, 1872     Fort  Buford,  Dakota  Territory, 


/ 


26 

58  '■. 
48  I. 
45    . 

56;, 

57  '. 
.57  I, 
,59', 
57'. 

59  '. 
57    . 

34 ; 

3  ; 


.do 
.do 


Do. 
Do. 


.do !  Northern  raciflc  Railix)ad  and  Mis»oiiri  River. 

do I  Do. 

.do I  Fort  Buford,  Dakota  Territorv. 

do I  Do. 

.do I  Do. 

do Do. 

.do I  Fort.  Stevenson,  Dakota  Torritoij. 

.do i  Fort  Buford,  Dakota  Territory. 

.do ;  Fort  Stevenson,  Dakota  Temtory. 

100  recruits  left  Fort  Columbus,  June  25. 1872:  66  join(>d. 

Recruits  left  Newport  BaVracks,  August  2, 1872. 


Total 


616 
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Statement  thouring  the  organization  of  the  Regular  Army,  ^c. — Continued. 

SEVENTH  REGIMENT  OF  INFANTRY. 


Companies,  Jcc. 


i  ^ 
alt 


Date  of  reiH)Pt. 


Station. 


Htittdqiiartera 

Non-eoaiinissioned, 
alfftfl;  is,  battalion. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

K 


Total 


20 

59 

59 

42  I 

48  1 

50  I 

46 

37 

58 

47 

57 

19 

14 


556 


Aug.  •  31, 18T2  I  Fort  Shaw,  Montana  Territory. 

do !  Do. 

do ,  Port  Ellia,  Montana  Territory. 

do I  Fort  Benton,  Montana  Territory. 

do I  Do. 

do Fort  Sbaw,  Montana  Territory. 

do I  Do.  ' 

do i  Do. 

do I  Do. 

do Fort  Baker.  Montana  Territory. 

do I  Fort  Sliaw,  Montana  Territory. 

do I  Do. 

]  100  recruits  left  Fort  ColnmbiiB^  July  3,  1872  •  81  Joined. 

Mnaiciaus  left  Fort  Columbus,  Septem ber  18, 187v!. 


EIGHTH  REGIMENT  OF  INFANTRY. 


Headqnartera 

Nao-commiasiooed, 

staS^  A  battalion. 

A 


Total 


Fort  D.  A.  Russell,  "Wyoming  Tenitory. 

Da 
Fort  Rice,  Dakota  Territory. 

Do. 

Do. 
Beaver  City,  Utah  Territory. 

Da 
Fort  Rice,  Dakota  Territory. 
Beaver  City,  Utah  Territory. 
Fort  Rice,  Dakota  Territory. 
Beaver  City,  Utah  Territory. 
Fort  Rioe,  Dakota  Territory. 
Unassigned  recruits. 

Musicians  left  Fort  Columbus,  July  3,  1872. 
Recruits  left  Newport  Barracks  tor  Companies  D,  E,  G, 
and  I,  August  22, 1872. 


NINTH  REGIMENT  OF  INFANTRY. 


Headanorters ...... 

Non^commiaaioned. 
ttaH;  &  battalion. 

20 
53 
54 
62 
53 
56 
55 
46 
49 
48 
54 
4 

B 

c 

D 

E 

F 

G    

H    

I ::: 

K      

Total    

554 

Aug.    31, 1872 


..do 
...do 
..do 
..do 
..do 
..do 
..do 
..do 
.»do 
..do 
.do 


Omaha  Barracks,  Nebraska. 

Do. 

Do. 
Rod  Willow  Creek,  Nebraska. 
Omaha  Barracks,  Nebraska. 
Fort  D.  A.  Russell,  Wyoming  Tenitoiy. 
Omaha  Barracks.  Nebraska. 
Fort  D.  A.  Russell.  Wyoming  Territory. 
Sidney  BaiTacks,  Nebraska. 
Fort  Sanders,  Wyoming  Territory. 
Fort  D,  A.  Rnss'elJ,  Wyoming  Terotory. 
Fort  Fred  Steele,  Wyoming  Territoiy. 
Recruits  left  Newi)ort  Barracks,  August  22, 


1872. 


/ 
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Statement  fdimring  the  organhaUon  of  the  Regular  Armyy  ^c. — Continued. 

TENTH  REGIMENT  OF  INFANTRY. 


CompanicM.  «Jtc. 


lleadquart^^rs 

Non-oommit>sioned, 
staff,  Si  battalion. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

K 


Total 


19 
46 
52 
53 
50 
51 
49 
40 
47 
53 
51 


511 


Date  of  roport. 


Station. 


Aug.    31,1872 


do 
.ilo 
.do 
.do 
.do 
.do 

do 
.do 
.do 


Fort  McKavett,  Tcxbh, 

Do. 

Do. 
'  Da 

San  Antouio,  TexaA. 
Austin,  Toxas.  . 
Fort  McKavott,  Texas. 

Do. 
Fort  Clark,  Texas. 

Do. 


do '  "Fort  McKavett,  Texiw. 

do I  Fort  Clark,  Tex»K 


ELEVENTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Non-commissioiie<l, 
staff,  &.  battalion. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

K 


Total 


19 
37 
40 
43 
46 
36 
47 
34 
44 
44 
53 
9 


452 


Aug.    3L  1872  .  Fort  Griffin,  Texas. 

do Do. 

do Da 

do Fort  Coucho.  Texas. 

do Foi^t  Richardson,  Tfxas. 

do I  Da 

do  ...i...:  Fort  Concho,  Texas. 

do Fort  Griffin,  Texas. 

do Do. 

do Fort  Concho,  Texas. 

do Fort  Richarctson,  Texas. 

do I  l>o. 

RecniiU  Irft  Fort  Columbus,  July  6, 1872. 


TWELFTH  RI:GIMENT  OF  INFANTRY. 


Headquarters 

Non-commissiont'd, 
staff,  &  battalion. 

A 

B 

C 

D 

E 

F 

(f 

H 

I 

K 


Total 


24 
40 
51 
40 
37 
5(J 
52 
45 
51 
31 
37 
5 

\ 

463 


Aug.    31, 1872     Angel  Island,  California. 

do I  Do. 

do Fort  Yuma.  California. 

do Camp  Independence,  California. 

do I  Fort  Hall,  Idaho  Territory. 

do Fort  Yuma,  California. 

do i  Camp  Wright,  California^ 

do '  Camp  Beale's  Springs,  Ariaoiia  Torritorj*. 

do ;  Camp  Gaston,  California. 


.do 

do 

.do 


Camp  Halleck,  Nevada. 

Department  of  Ariitona. 

Camp  Gaston,  California. 

Recruits  left  Fort  Columbus,  July  29,  1872. 


GENERAL   OP   THE   AEMY. 
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SiaietHent  shoicing  ike  organisaHon  of  the  Regtdar  Armg,  ^o. — Continued. 
THIRTEENTH  REGIMENT  OF  INFANTRY. 


Compani<?s. 

&<?, 

III 

Date  of  re 

•port. 
1872 

Statiou. 

Headquarters. 

Xoo-eommiseii 

staff,  &  hAtti 

Aug.    31, 

do. 

do  . 

do. 

do. 

do  . 

do. 

do  . 

do. 

do. 

do  . 

do. 

Fort  Fred  Steele,  Wyoming  Territory. 
Do. 

oned, 
dion. 

35 
55 
26 
39 
3d 
40 
37 
41 
49 

5d 

47 

150 

A 

...... 

uanip  isrowii,  Wvomiiig  Terr  iter  v. 
Camp  Douglua,  tltah  Territory. 
Do. 

B 

<' 

D --. 

Do. 

E 

1 

Do, 

F 

Do. 

G 

Fort  Bridger,  Wyoming  Territory. 
Camp  Douglas,  IT  tab  Territory. 
jDo.- 

H 

I 

K --. 

Camp  Stambangh,  Wyoming  Territory. 
Recruits  left  Fort  Columbufl,  August  5l,  Ihli. 

—  1 

Total 

599 

FOURTEENTH  REGIMENT  OF  INFANTRY. 


Hcadqnarieni 

Non-^ommiiwioned, 

staff,  Sc  battalum. 

A 


D. 
E. 
F. 
G. 
H. 
I.. 
K 


Total 


27 
48 
52 
47 
50 
52 
53 
47 
51 
49 
47 
1 


Aug.    3;i,  1872  I  Fort  Laramie,  Wyoming  Territory. 


do ,  Do. 

do Do. 

do '  Do. 

do !  Fort  D.  A.  Russell,  Wyoming  Territory. 

do !  Fort  Fettermau,  Wyoming  Territory. 


.do 
.do 
.do 
.do 
.do 
.do 


Do. 
Do. 
Do. 


Fort  Laramie.  Wyoming  Tenitory. 
Do. 
Do. 
Recruit  left  Fort  Columbus,  July  89,  1872. 

1  ! i  Recruit  loft  Newport  Barracks,  August  22,  18T*i. 

I  :  85  recruits  ordered,  October  9, 1872. 


525 


FIFTEENTH  REGIMENT  OF  INFANTRY. 


HeadquarttTS 

NoD'CoinniiBsioned. 
suff,  it  battalioD. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

K 


Total 


16 
48 
47 
54 

47 
49 
49 
49 
50 
50 
46 
93 


Aug.    31,1872 


.do 

.do 

.do 

do 

.do 

.do 

.do 

do 

.do  ....... 

.do....... 

.do 

do 


598 


Santa  F^,  New  Mexico  Territory. 

Do. 
Fort  Win  gate,  New  Mexico  Territory. 
Fort  McRae,  New  Mexico  Territory. 
Fort  Fnion,  New  Mexico  Territory. 
Fort  Garland,  Colorado  Territory. 
Fort  Bayard,  New  Mexico  Territory. 

Do. 
Fort  Cummin gs,  New  Mexico  Territor3\ 
Fort  Craig,  New  Mexico  Territory. 
Fort  Stanton,  New  Mexico  Territory. 
Fort  Tulerosa.  Now  Mexico  Territory. 
100  recruit*  left  Fort  Columbus,  August  5.  Iri72;  7  joine*!. 
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Statement  showing  the  organization  qf  the  Begnlar  Army,  ^c. — Continued. 

SIXTEENTH  REGIMENT  OP  INFANTRY. 


Companies,  Sec. 


^'i 


^  ©  63  '  Date  of  report. 

"O   S    £ 


StiitioD. 


ap,«e  1 


ileadqtuurters i^ 

Non-«oiniDi»8ione(l,  ; 
staff  &,  battalion.  I 

A 

B 

O i 

D 

E ; 

P 

G ; 

H 

I 

K 


19 
58 
41 
56 
47 
49 
51 
40 
39  I 

47 ; 

45  I 


Aug.    31, 1^72  j  Nashville,  TeAnessee. 


.d« I  Da 

do  ... I  Lonlsville,  Kentnck  v. 

.do i  Jackson,  Mississippi. 

.do I  Aberdeen,  Mississippi. 


do 
do 
do 
do 
.do 
do 
do 


Uaroboldt,  Tennessee. 
Lonisville,  Kentacky. 
Nashville,  Tennessee. 

Do. 
Jackson,  Mississippi. 

Da 
Saint  Aagnstine,  Florida. 


8  I I  Unassit^ned  recruits. 


Total 


500  I 


SEVENTEENTH  REGIMENT  QF  INFANTRY. 


Headquarters 

Non*commissloned, 
staff,  Sc  batulion. 

20 
.50 
59 
49 
57 
59 
.39 
59 
57 
58 
57 

60 

1 

B 

c 

D 

E 

P 

G 

H 

I 

K 

Total 

624  1 

1 

Aug.    31,1872 


do 

June  .30,1872 
Aug.  31,1872 
June  30,1872 
Aug.    31,1872 

do 

do 

do 

do 

do 

do 


Fort  Rice,  Dakota  Territory. 

Do. 
Grand  River  Agency,  Dakota  Territory. 
Big  Cheyenne  Agency,  Dakota  Territory. 

Do. 
Otter  C'rossing,  Dakota  Territory. 
Fort  Rice,  Dakota  Territory. 
Grand  River  Agency,  Dakota  Territory. 
Fort  Rice,  Dakota  I'erritorv. 
Fort  Totten,  Dakota  Territory, 
Fort  Rice,  Dakota  Territory. ' 

Da 
151  recruits  sent  from  Newport  Barracks,  Augusts,  1873; 
91  joined. 


EIGHTEENTH  REGIMfiNT  OF  INFANTRY. 


Headquarters 

Non-oommi^oncd, 
stafi.  Si,  battalion. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

K 

Total 


Aug.    31.  16T2 


Columbia,  South  Carolina. 


do ]  Do. 

do I  Atlanta,  Georgia. 

do I  Columbia,  South  Carolina. 

do i  Yorkville,  South  Carolina. 

do I  Columbia,  South  Carolina. 

do AtlantA,  Georgia. 

do I  Sumter,  South  Carolina. 

do i  Columbia,  South  Carolina. 

do I  Chester,  South  Carolina. 

do -  Laurenaville,  South  Carolina. 

do I  Nowborry,  South  Carolina. 
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Statement  ^hoiciiig  tk^-  organization  of  the  Regular  Army,  <J-o. — Coutiuued. 
NINETEENTH  REGIMENT  OF  INFANTItY. 


IS 


Conpaujc^  Ac  v.     LS  «  Q 

'     a:  9  ^ 


HcadqtBrf«rA 

Noa-commissioDed,  ' 

sUtt,  k.  battaliou.  |  20 

A 53 

B ;  43 

r, 51 

D 44 

E ;  39 

F 44 

G I  46 

H '  54 

1 30 

K 54 

ToUl 487 


'D»W.  of  report. 


Station. 


Ang.   31,  1872  .  Baton  ]lou;;e,  Louisiaiin. 


do Do. 

do I>o. 

do j  Do. 

do I  Eaat  Pascagonla,  MiMisoiitpi. 

do t  Do. 

do I  Holly  Springa,  Mississippi. 

do Baton  Kongo,  Louisiana. 


.do 
do 


Do. 


East  Pascaf^onia,  Mississippi. 

do I  Baton  Rouge,  Louisiana. 

do '  Little  iCock,  Arkansas. 


TWENTIETH  REGIMENT  OF  INFANTRY. 


HeAdqoArters ' . 

NoiKtoiniiuiiflioned,  | 
•taC  &  battalion. 

A : 

B , 

C 

D : 

B 

F 

<; 

H 

1 1 

K 


Ang.   31,  167*2     Fort  Snolling,  Mlnnesots. 


23  ' do ,  Do. 

50  ■ do '  Fort  Abercrombio,  Dakota  ToiTitorv. 

53  j do Fort  Cross,  Dakota  Territory. 

46  , do \  Fort  SneUing,  Minnesota. 

45  I do I  Fort  Cross,  Dakota  Territory'. 

4t<  , do ,  Fort  Totten,  Dakota  Territory. 

50  t do I  Fort  Wadswortb,  Dakota  Territory. 

4J>  ' do •  Fort  Ripley,  Minnesota. 

50  I do I  Fort  Totten,  Dakota  Territory. 

47   tio I  Fort  Pembina,  Dakota  Territorv. 

37  I do 1  Do. 

2   1  Fnaasignod  reoniits. 

100  ; '  R<>crnits  lot!  F<»rt  Cohinibns,  September  lt<,  I -'72. 


Total 


60O 


TWENTY-FIRST  REGIMENT  OF  INFANTRY. 


Headquarters 

Noo-commiseiior  e  1, 
•tali;  St,  battai:oa. 
A 

1 

18 
61 

B 

51 

c 

4H 

D 

E 

F 

4:1 

52 
50 

G 

H 

43 
43 

1 

46 

K 

46 
3 

Total 

504 

\ng.   31,  IH72  .  Fort  Vancouver,  Washington  Territory. 

do ■  Do. 

do '  Camp  Ilamcy.  Oregon. 

do Do. 

do '  Fort  Vancourer,  Wasblngton  Territory. 

.. . . . do Camp  "Warner,  Oregon. 

do ,  Colville,  Washington  Territorj-. 

do '  Fort  Klamath,  O^gon. 

do ;  Fort  Lapwai,  Idaho  Territory. 

do \  San  Jnan  Island,  Washington  Territory. 

do Fort  Vancouver,  Washington  ToiTitory. 

do 1  Fort  Bois6.  Idaho  Territorv. 

5  rt'cruita  left  Fort  Columlius,  Jul v  39.  1872 ; 


2  Ji.»in»»<i. 
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Statement  showing  the  organizatton  of  the  Megular  Armyy  ^. — Coutioucd. 
.    TWENTY-SECOND  REOniENT  OF  INFANTRY. 


CompameH,  Sec. 


§9     ' 

2  I  o  i  Date  of  report. 

Oft* 

P4 


Station. 


lleadqnarterH 

Non-GommifwioDed,  ! 
staif,  &  battalion. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

K 


Aug.    31,  18T2 


2-2    do 

56  ; do 

.V2  I do 

52  I do 

44  ,  June  30,  1872 
.'>4  Aug.  31, 1872 
r»6  ,  June   30,  1872 

44    do 

48  I  Aug.    31,  1872 

56    do 

:J9    do 

100    


Fort  Solly,  Dakota  Tcn-itory. 

D». 

Do. 
Fort  Randall,  Dakota  Tonitory. 
Lower  BHUo  Agency,  Dakota  Ten'itoi*>-. 
Fort  Iteudall,  Dakota  Territory. 
Fort  Sully,  Dakota  Territory. 

Do. 
Fort  lUindall,  Dakota  Territory. 

Do. 
Fort  Sully,  Dakota  Territory'. 
Fort  Randall,  Dakota  Territory. 
Rocruit«  left  F«irt  Columbus,  Sej>t<'">bfr  If'.  lf<72. 


Total 


623 


TWENTY-THIRD  REGIMENT  OF  INFANTRY. 


Headquarters 

Non-commlsaioDed,  * 
staff;  Sl  battalion. 

A 

B 

O 

D 

E 

F 

G 

H 

I ' 

K ( 


Aug.    31.  1872     Fort  Wbippl(\  Arizona  Territory. 


ToUl 


13 

do ; 

41 

do 

34 

do 1 

49 

do    ' 

TA 

do 

60 

do 

60 

June    30.  1872 

39 

Aug.    31,1872 

51 

do 

45 

Juno   30,  1372 

40 

Aug.   31,  1872 

1 

486 

■ 

Do. 
Benicia  Barrurks,  Cnlifomia. 
Camp  Date  Cn-ok,  Arixoua  Territory. 
Camp  McDowell,  Arizona  Territory. 
Camp  Crittenden.  Arizona  Territoi^'. 
Camp  I^owell,  Arizona  Territory. 
Camp  Bowie,  Arie<>na  Territory. 
Camp  Hualpai,  Arizona  Territory. 
Camp  Grant,  Arizona  Territory. 
Camp  Verde,  Arizona  Territory. 
Camp  Whipple,  Arizona  Territory. 
Recruit  left  Fort  Colunibufs  July  20, 1872. 


TWENTY-FOURTH  REGIMENT  OF  INFANTRY. 


Hea^lqnarters 

Non-commissioned, 
staff,  Sc  battalion. 


B. 
C. 
D. 
E. 
F. 

Cr. 

H, 

I. 

K 


Total 


Aug.    31,  1872  .  Fort  Brown,  Texas. 


20 

do 

56 

do 

58 

do 

m 

do 

54 

do 

.■59 

*  June  30, 1872 

58 

Aug.    31,1872 

57 

do 

56 

do 

56 

do 

59 

do 

4 

28 

621 

Do. 
Ringgold  Barracks,  Texas. 

Do. 
Fort  Brown,  Texas. 
Fort  Mcintosh,  Texas. 
Fort  Brown,  Texas. 
Fort  Duncan,  Texas. 
Fort  Brown,  Texas. 

Do. 

Do. 
Fort  Duncan,  Texas. 
55  recruits  left  Newport Barraoks.Jjumary  7,1872: 51  joined. 


7po 

1:6 


olumbu.s  July  6, 1872. 
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Statement  ihowing  the  organization  of  the  Begular  Army,  if-o, — Continued. 
TWENTY-FIFTH  REGIMENT  OF  INFANTRY. 


ConpuiiM,  ^c. 

IP 

Date  of  report 

HiMdqnarten ... 

Aug.   31,1673 

do 

do 

Noa-«onmiMioDed. 

afMtt,  k,  battalion. 

A 

so 

58 
59 
58 
56 
59 
5? 
56 
56 
59 
59 
41 

B 

do 

C 

do 

D 

E 

do 

do 

P 

do 

G 

do 

H 

I 

K 

do 

do 

do 

ToUl 

640 

Station. 


Do. 
San  Antonio,  Texas. 
Fort  BlisK,  Texas. 
Fort  Gibson,  Indian  Territory'. 
Fort  Davis,  Texas. 

Do. 
Fort  Stockton,  Texas. 
Fort  DaTis,  Texas. 
Fort  Bliss,  Texas. 
Fort  Gibson,  Indian  Territory. 
Fort  Stockton,  Texas. 

48  recroits  left  Newport  Barracks,  April  35,   1673;    7 
Joined. 


ENGINEER  BATTALION. 


Headqnarters 

Non-commiisaioned, 
staff;  &  battalion., 

A 

B 1 

C 

D 

E 


Aug.   31, 1873     Willet's  Point,  New  York  Harbor. 


ToUl. 


15 
71 
71 
69 
17 
75 


318 


.do. 
do. 
do. 
.do. 
do*, 
do. 


Do. 
Do. 
Do. 
Do. 
Do. 
West  Point,  New  York. 


EsUsted 
men. 


Arailable  recmits  at  Fort  Columbus,  New  York  Harbor-rgenoral  service 
sad  colorwL  ' 

Available  recmita  at  Newport  Barracks,  Kentucky — general  service  and 
eolorpd. 

Available  recmita  at  Saint  Louis  depot,  Missouri — mounted  service 


Total. 


Permaorat  and  recruiting  parties,  music-boys,  and  recruits  at  depots,  not 

available  for  aa^ ignment. 
GoBeffal^wrvioe  ukMoa  on  duty  in  bureaus  of  the  War  Department,  Army,  Di- 

vJsioB,  and  Department  headquarters,  &o. 

Ordaanca  Denartmeot 

Wcat-Point  detacbmento 

Sgaal -detachment % 

fimptial-aiewarda 


308 

95 

350 


653 


1,009 

442 

448 
338 
8t« 
381 
116 


Date  of  re- 
port. 


Oct    30,1873 

do 

Oct    10,1873 

Oct    10,187 
Aug.  31, 1873 


.do 
.do 
.do 
.do 
.do 


Kon^The  standard  strength— «nIistod  men— of  the  following-named  organixations  is  as  follows: 

Xadaeer  Battalion 35 

labotry  Regiment 605 

iBbatzy  Company 60 

Anillery  Re^ment 749 

^■ttBrrof  Artillery 60 

Usite  Battery  of  Artillery 84 

GftVklry  Recent '. 1,013 

Cavitay  Company .* 84 

3  W  • 
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KECAPITULATION, 


Itegiroent. 


First  Cavalry 

Second  Cavalry 

Third  Cavalry 

Fonrth  Cavalry  ....... 

Fifth  Cavalry 

Sixth  Cavalry 

Seventh  Cavalry 

Eighth  Cavalry 

ITinth  Cavalry 

Tenth  Cavalry 

First  Artillery 

Second  Artillery 

Third  Artillery 

Fourth  Artillery 

Fifth  Artillery , 

First  Infantry 

Siecond  Infantry 

Third  Infantry 

Fourth  Infantry 

Fifth  Infantry 

Sixth  Infantry 

Seventh  Infantry 

Eighth  Infantry 

Ninth  Infantry 

Tenth  Infantry 

Eleventh  Infautrj' ... 
Twelfth  Infantry.... 
Thirteenth  Infatitrv  . 
Fonrteenth  Infantry. 
Fifteenth  Infantry. . . 
Sixteenth  Infantry. . . 


Number  , 
of  men.  i 


Kogiment. 


Number 
of  men. 


925 

*813 

f925 

933 

1,010 

1,009 

764 

963 

G3-2 

'  691 

:6W5 

639 

596 

§o72 

536 

567 

447 

590 

52.^ 

601 

616 

556 

586 

554 

511 

45t> 

463 

599 

11525 

59« 

500 


Seventeenth  Infantry 

Eighteenth  lufantrj' 

Nineteenth  Infantry 

Twentieth  Infantry 

Twenty-first  Infantry 

Twenty -second  Infantry 

Twenty-third  Infantry 

Tweuty.fourth  Infantry 

Twenty  fifth  Infantry 

Engineer  B:ittaIion ': 

Permanent  and  recruiting  part  ies,  music- 
boys,  and  recruits  not  available  for 
assignment. 

General-service  men  on  duty  in  the  bu- 
reaus of  the  "War  Dopartraent,  Army, 
Division,  and  Deimrtuicnt  headquar- 
ters, &c. 

Ordnance  Department 

West-Point  detachments 

Sigual-detachmeut 

Uospital-stowards 

Ordnanco-sorgoant'S  

Available  reciuits  at  depots 

Recruits  sent  to  batteries  of  artillery  at 
Fort  Monroe,  September  7, 1672. 

Total  enlisted  men 

Conimis»ioucd  olMcers 


Aggregate 


624 
460 
4JJ7 
600 
504 
623 
4^ 
621 
640 
318 
1,009 


442 


44e< 

238 
289 
36L 
116 
653 
30 


29,336 
2.104 


31,440 


*  150  recruits  ordered,  October  10,  leJ72. 
t  85  recruits  ordered,  October  16,  1872. 

♦  20  recrnlts  ordered  to  Light  Batterv  K,  October  5, 1872. 
§  29  recruits  ordered  to  Light  Battery  B,  Octolx^r  8,  1872. 
1]  85  recruits  ordered,  October  9, 1872. 

WM.  D.  WHIPPLE. 
Assigtant  Adjutant-General 


REPORT  OP  LIEUTENANT-GENERAL  SHERIDAN. 

Headquabtebs  Military  Division  of  the  Missouri, 

Chicago  J  Illinois  j  October  12, 1872. 

Qenebal  :  I  have  the  honor  to  submit,  for  the  informatiou  of  the 
General  of  the  Army,  my  annual  report,  accompanied  by  the  reports  of 
the  Department  commanders. 

The  Military  Division  of  the  Missouri  is  composed  of  the  Departments 
of  Dakota,  the  Platte,  the  Missouri,  and  Texas,  commanded  respectively 
by  Major-General  Winfleld  8.  Hancock,  Brigadier-General  Edward  O. 
O,  Ord,  Brigadier-General  John  Pope,  and  Brigadier-General  Christo- 
pher O.  Augur,  It  embraces  a  large  extent  of  territory,  having  a  great 
diversity  of  interests,  and  contains  nearly  all  the  restless  and  hostile 
bands  of  Indians.  For  the  protection  of  these  interests,  and  to  hold  the 
restless  and  hostile  Indians  in  check,  seventy-two  military  posts  and  a 
number  of  summer  encampments  are  occupied  at  necessary  points  from 
the  line  of  British  Columbia  to  the  Gulf  of  Mexico,  and  from  the  Mis- 
souri River  to  the  eastern  line  of  California  and  Arizona.  These  posts 
are  garrisoned  by  seven  regiments  of  cavalry,  with  an  aggregate  strength 
for  duty  of  4,474  men,  and  fifteen  regiments  of  infantry,  with  an  aggre- 
gate strength  for  duty  of  6,771  men.    The  demands  made  upon  this 

mall  force  for  the  protection  of  settlements  and  railroads;  escorts  for 

ithorized  exploring  expeditions;  the  protection  of  the  long  liiie  of  the 
■)  Grande,  and  of  Indian  agents  on  reservations,  &c.,  &c.,  have  given 
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it  active  work  daring  the  past  year,  for  a  detailed  accouDt  of  which  I 
respectfally  refer  you  to  the  accompanying  reports  of  the  department 
commanders. 

The  line  of  frontier  settlements  has  steadily  advanced, during  the  year, 
especially  in  Kansas,  Nebraska,  Minnesota,  and  Dakota,  gradnally 
al^rbing  the  country  which  only  a  year  or  two  since  was  in  the  pos- 
session of  the  Indians. 

The  Northern  Pacific  Eailroad  will,  on  the  1st  day  of  January  next, 
have  reached  the  Missouri  Biver,  and  actual  surveys  and  location  are 
now  being  made  as  far  west  as  the  mouth  of  Powder  lliver,  a  distance 
of  nearly  two  hundred  miles  west  of  the  Missouri  Eiver.  This  survey- 
ing party  is  protected  by  a  strong  force  from  General  Hancock's  depart- 
ment, under  command  of  Colonel  D.  S.  Stanley.  A  preliminary  survey- 
ing party,  escorted  by  Major  E.  M.  Baker,  started  down  the  Yellow- 
stone Valley  from  Fort  Ellis,  to  connect  with  this  surveying  party  at 
the  mouth  of  Powder  River,  but  was  unsuccessful  in  accomplishing  its 
design  on  account  of  the  demonstrations  of  hostile  Indians.  It,  how- 
ever, returned,  making  a  preliminary  survey  up  the  valley  of  the  Mus- 
cleshell,  so  that  the  expedition  need  not  be  considered  an  entire  failure. 

These  surveying  parties  have  required  large  escorts,  and  should  the 
railroad  go  on  next  year,  an  additional  force,  and  especially  of  mounted 
troops,  will  be  required  for  its  protection,  as  well  as  the  establishment 
of  one  or  two  large  permanent  posts.  Two  new  posts  have  been  estab- 
lished on  the  line  of  this  road,  one  at  the  crossing  of  James  Eiver,  in 
Dakota,  the  other  at  the  crossing  of  the  Missouri  Eiver,  near  the  mouth 
of  Hart  Eiver. 

No  additional  protection  has  been  required  this  year  for  the  Union 
Pacific  Eailroad,  and  the  same  is  also  true  of  the  Kansas  Pacific  Eail- 
way. 

The  Atchison,  Topeka  and  Santa  F6  Eailroad  has  been  pushed  for- 
ward with  commendable  energy,  passing  by  Fort  Larned  and  up  the 
Arkansas  River,  to  Fort  Dodge,  to  which  place  I  believe  it  is  now  in 
soccessful  operation. 

The  Atlantic  and  Pacific  road,  which  is  to  run  up  the  valley  of  the 
main  Canadian  Eiver,  has  not  yet  passed  beyond  the  frontier  line  of 
settlements^  but  preliminary  surveys  farther  west  have  already  been 
made. 

Orders  were  given  for  tli^  concentration  of  escorts  for  the  surveying 
parties  of  the  Southern  Pacific  road  at  El  Paso ;  one  party  to  work  east 
from  that  point,  and  the  other  to  wprk  west  toward  Arizona. 

The  demands  for  the  protection  of  all  these  great  enterprises,  and  the 
development  they  will  give  our  agricultural  and  new  mineral  interests, 
indicate  work  for  some  time  to  come  for  that  portion  of  the  Army  located 
al«ng  the  line  of  this  frontier. 

There  have  been  no  general  hostilities  by  the  Indians  thil^  year,  bat 
the  namber  of  murders  and  depredations  committed  by  small  war  par- 
ties is  greater  than  daring  the  year  preceding. 

I  folly  indorse  the  efforts  now  being  made  to  civilize  and  Christianize 
the  wild  Tndians,  and  think  that  the  reservation  system  and  the  policy 
of  the  Government  toward  the  wild  tribes  is  the  most  liberal  and 
hiunane  that  has  ever  been  adopted  by  any  governments  toward  savage 
people;  and  so  far  as  the'  military  is  concerned,  every  effort  will  be 
made  to  carry  out  its  intentions.  The  principal  error  that  I  discover  in 
its  SQCcessfnl  management  is  that,  while  efforts  are  being  made  to  teach 
the  Indian  what  is  right,  and  to  induce  him  to  do  right,  sufQcient  im- 
portance has  not  been  given  to  teaching  him  what  is  wrong. 
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I  very  much  fear  that  the  course  parsiied  toward  the  wild  Indian  does 
not  cause  him  to  fully  realize  from  his  own  standpoint  that  he  is  doing 
wrong  when  he  commits  murders  and  other  depredations,  and  if  some 
wise  system  of  punishment  could  be  arranged  and  carried  out  which 
would  have  the  effect  of  controlling  him  in  this  respect,  it  would  much 
sooner  terminate  the  Indian  troubles  on  our  frontier. 

Looking  at  the  present  progress  of  settlement  and  the  speed  at  which 
the  great  lines  of  railways  are  being  constructed,  the  time  cannot  be 
far  distant  when  we  will  be  required  to  make  every  portion  of  our  terri- 
tory safe  for  our  citizens  to  travel  over. 

The  troops  generally  are  comfortably  quartered,  and  there  has  been 
less  desertion  since  the  passage  of  the  pay-bill  approved  May  15, 1872. 

Much  embarrassment  and  probably  waste  of  money  has  occurred  by 
the  provisions  of  the  clause  in  the  appropriation  bill  approved  May  18, 
1872,  w^hich  requires  that  no  permanent  posts  "  whose  cost  shall  exceed 
$20,000,"  can  be  established  without  the  concurrence  of  Congress. 
This  necessitates  a  waste  of  money  for  temporary  shelters,  which  could 
otherwise  be  used  in  the  construction  of  permanent  posts.  It  has  bc^n 
necessary  to  establish  such  posts  on  the  Tularosa  reservation  in  New 
Mexico,  and  at  Beaver  City,  Utah  Territory,  and  the  construction  of 
these  posts  as  well  as  those  on  the  line  of  the  Northern  Pa<ufic  Railroad, 
has  been  greatly  embarrassed  by  the  clause  in  the  act  referred  to. 

I  also  desire  to  call  the  attention  of  the  honorable  Secretary  of  War 
to  the  embarrassment  that  arises  from  the  law  of  Congress  which 
prevents  the  transfer  of  the  funds  of  one  appropriation  to  those  of 
another.  It  complicates  matters  and  at  times  obliges  us  to  go  before 
Congress  with  deficiency  bills,  while  there  are  unexpended  balances  in 
the  hands  of  the  War  Department  that  otherwise  could  be  applied  to 
cover  unforeseen  expenditui^es  in  other  quarters ;  besides  operating  so 
as  to  create  extra  and  separate  sets  of  papers  for  the  disbursement  of 
these  special  funds. 

The  provisions  now  being  made  by  Brigadier-General  C.  C.  Augur 
for  the  better  protection  of  the  line  of  the  Rio  Grande  from  the  thieving 
bands  from  Mexico,  will,  it  is  believed,  greatly  modify  this  evil;  but  the 
great  length  of  this  line  and  the  small  force  available  for  its  protection, 
lead  me  to  believe  that  the  depredations  can  only  be  stopped  by  some 
international  agreement. 

I  respectfully  call  the  attention  of  the  G^eral  of  the  Army  to  the 
great  necessity  existing  of  giving  to  the  Army  a  new  system  of  regula- 
tions. 

The  events  of  the  late  war  in  our  country  required  so  many  new- 
orders,  and  so  comx>licated  the  old  regulations,  as  to  make  them  almost 
unintelligible. 

The  numerous  irregularities  of  the  service  cannot  well  be  corrected 
for  want  of  some  standard  to  go  by.  I  therefore  respectfully  ask,  in 
the  name  of  the  officers  and  soldiersof  my  military  division,  for  a  new 
system  of  regulations. 

The  strictest  personal  attention  has  been  given  to  my  command 
during  the  last  year,  and  I  take  pleasure  in  announcing  the  cheerfulness 
with  which  every  department  commander  has  labored  for  economy 
and  the  good  of  the  public  service. 

Very  respectfully,  your  obedient  servant, 

P.  H.  SHERIDAN, 
Lieutendnt-Oeneral  Commanding. 
.  Brigadier-General  E.  D.  Tovtnsend, 

Adjutant'Oeneral  of  the  Armyj  Washington^  D.  C. 
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REPORT  OF  MxVJOR-GEXERAL  HANCOCK. 

Headquarters  Department  of  Dakota, 

Saint  Paul,  Minnesota,  October  3,  1872. 

Sir:  1  have  the  houor  to  submit  my  annual  report  of  military  opera- 
tions in  this  department  since  October  23, 1871. 

The  department  is,  as  at  that  date,  subdivided  into  districts  as  follows: 
District  of  Minnesota,  district  of  Montana,  and  Middle  District,  and  the 
independent  post  of  Fort  Buford,  commanded  respectively  by  Colonels 
George  Sykes,  Twentieth  Infantry,  John  Gibbon,  Seventh  Infantry,  D. 
S.  Stanley,  Twenty-second  Infantry,  and  W.  B.  Hazen,  Sixth  Infantry. 

The  posts  in  the  district  of  Minnesota  are  garrisoned  by  companies  of 
the  Twentieth  Infantry,  distributed  as  follows: 

Fort  Snelling,  regimental  headquarters  and  one  company. 

Fort  Ripley,  one  company. 

Fort  Abercrombie,  one  company. 

Fort  Wadsworth,  one  company.  (Another  company  of  this  garrison  is 
now  on  temporary  duty  at  Fort  Cross ;  will  be  returned  to  Fort  Wads- 
worth  by  November  1.) 

Fort  Totten,  two  companies.  (To  be  increased  during  the  winter  by 
a  compaoy  of  the  Seventeenth  Infantry,  which  will  proceed  there  on  the 
return  of  the  Yellowstone  expedition.) 

Fort  Pembina,  two  companies. 

Fort  Gross,  one  company,  (and  until  winter  by  an  additional  company 
detached  from  Fort  Wadsworth.) 

In  the  district  of  Montana  the  troops,  consisting  of  four  companies, 
Second  Cavalry  and  the  Seventh  Infantry,  are  stationed  as  follows: 

Fort  Shaw,  regimental  headquarters  and  seven  companies  of  infantry. 

Fort  Ellis,  four  companies  of  cavalry  and  one  company  of  infantry. 

Fort  Benton,  one  company  of  infantry. 

Gamp  Baker,  one  company  of  infantry'. 

The  Seventeenth  and  Twenty-second  and  four  companies  of  the  Sixth 
Regiments  of  Infantry  garrison  the  posts  in  the  Middle  District,  and  are 
distribated  as  follows : 

Fort  Sally,  regimental  headquarters  and  four  companies  of  Twenty- 
second  Infantry. 

Fort  Rice,  regimental  headquarters  and  five  companies  of  Seventeenth 
Infantr3% 

Edwinton,  one  company  of  Seventeenth  Infantry. 

Fort  Randall,  five  companies  of  Twenty-second  infantry. 

Fort  Stevenson,  two  companies  of  Sixth  Infantry. 

Fort  McKeen,  two  companies  of  Sixth  Infantry. 

Lower  Brule  agency,  one  company  of  Twenty-second  Infantry. 

Cheyenne  agency,  two  companies  of  Seventeenth  Infantry. 

Grand  River  agency,  two  companies  of  the  Seventeenth  infantry. 

Six  companies  of  the  Eighth  Infantry,  under  command  of  Lieutenant- 
G(donel  H.  D.  Wallen.  Eighth  Infantry  are  temporarily  on  duty  in  the 
department,  with  the  expedition,  commanded  by  Colonel  D.  S.  Stanley, 
Twenty-second  Infantry,  escorting  the  Northern  Pacific  Railroad  sur- 
veying party  to  the  Yellowstone  River,  Montana  Territory.  They  are 
to  be  relieved  from  duty  in  this  department  on  return  of  the  expedition, 
aboot  October  31,  and  sent  to  the  Department  of  the  Platte. 

The  independent  post  of  Fort  Buford  is  garrisoned  by  six  companies 
of  the  Sixth  Infantry,  headquarters  of  the  regiment  being  at  the  same 
post. 
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The  approximate  strength  of  these  different  commands,  as  shown  by 
the  last  received  official  returns,  is  as  follows : 

Disii'ict  of  Minnesota, 
Posts.  Officers.    Men. 

Fort  SncUiDg 6  72 

Foi-t  Ripley 3  50 

Fort  Abercrombie 5  .52 

Fort  Wadsworth 6  51 

FortTotten 7  97 

FortPembiua 7  85 

Fort  Cross 5  98 

Total 39  505 

District  of  Montana. 
Postn.  Oflicers.    Men. 

FortSliaw -. 25  369 

Fort  Ellis'. 17  254 

Fort  Benton 3  60 

Camp  Baker 3  59 

Total 48         742 

Middle  District. 
Posts.  Officers.    Hen. 

FortSully 17  251 

Fort  Rice ,....  20  234 

In  camp  near  Edwinton,  Dakota  Territory 3  51 

FortRandaU 17  228 

Fort  Stevenson 6  116 

FortMcKeen 7  104 

Lower  Brul^  agency .» 3  53 

Cheyenne  agency 5  86 

Grand  River  agency 5  119 

Total 83      1,242 

Troopa  temporarily  on  duty  in  tiie  department. 

Officers.     Men. 

Companies  A,  B,  C,  F,  H,  and  K,  Eighth  Infantry 20  319 

Independen  t  post. 
Post.  Officers.   Men. 

FortBuford 21  407 

In  addition  to  the  above  statement  of  tjio  strength  of  the  command, 
there  are  now  en  route^  but  not  as  yet  officially  rcturnecj,  as  assigned  to 
companies,  recruits  as  i'ollows:  40  for  four  companies.  Second  Cav- 
alry, at  Fort  Ellis,  Montana  Territory ;  114  for  Seventh  Infantry;  150 
for  Seventeenth  Infantry;  100  for  Twentieth  Infantry,  and  100  for 
Twenty  second  Infantry. 

The  grand  total  of  troops  heretofore  mentioned  as  serving  in,  or  en 
route  to  the  Department  of  Dakota,  is  as  follows  : 

Posts.  Officers.    Men. 

District  of  Minnesota r---- ^^  5^^ 

District  of  Montana 48  742 

Middle  District B3  1,242 

FortBuford 21  407 

Temporarily  attached - 20  319 

Recruits  en  route / 504 

Grand  total 211      3,719 
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Tlie  following  changes  in  stations  and  movements  of  troops  have 
been  made  in  this  department  since  last  report,  viz: 

Headquarters  and  six  companies  of  the  Sixfh  Infantry  to  Fort  Buford, 
Dakota  Territory',  relieving  three  companies  Seventh  Infantry  ;  the  lat- 
ter proceeding  to  Fort  Shavr,  Montana  Territory,  and  forming  a  part  of 
that  garrison. 

Two  companies  Sixth  Infantry  to  Fort  Stevenson,  Dakota  Territory, 
relieving  two  companies  Seventeentb  Infantry,  the  latter  proceeding  to 
Fort  Kice,  Dakota  Territory. 

Two  companies  Sixth  Infantry  to  a  new  post,  "  Fort  McKeen,'^  at  the 
Northern  Pacific  Railroad  crossing  of  the  Missouri. 

In  Dakota,  exist  of  the  Mis$ouri,  one  company  has  been  detailed  from 
Fort  Eice,  and  stationed  for  the  winter  at  Edwinton,  Dakota  Territory, 
near  the  Northern  Pacific  Railroa<l  crossing  of  the  Missouri  River,  for  the 
protection  of  the  stores  of  the  company  and  the  employes  at  their  de- 
pot at  that  point.  One  company  of  the  Twentieth  Infantry  has  been 
stationed  at  the  Northern  Pacific  Railroad  crossing  of  the  James  River, 
and  a  new  post  established  there,  designated  Fort  Cross.  One  com- 
pany of  the  Seventeenth  Infantry  has  been  ordered  from  Fort  Rice  to 
Fort  Totten,  for  quarters  daring  the  winter.  With  this  exception  the 
strength  of  the  posts  in  companies  will  remain  the  same  during  this 
winter  in  Minnesota  and  Dakota  as  at  the  date  of  last  report. 

Several  of  the  companies  of  the  Twentieth  Infantry  have  been  in 
camp  daring  the  summer,  protecting  workmen  of  the  Northern  Pacific 
Railroad  east  of  the  Missouri  River. 

In  Montana  the  strength  of  the  posts  remains  as  at  date  of  last  report, 
save  that  the  garrison  of  Fort  Shaw,  Montana  Territory,  has  been  in- 
creased by  three  companies,  as  before  stated,  from  Fort  Buford. 

During  the  past  summer  a  detachment  has  been  stationed  at  Flat- 
Hea^l  Pass,  Montana  Territory,  as  an  additional  protection  to  the  Gal- 
latin Valley.    It  will  be  recalled  as  winter  approaches. 

From  Fort  Randiill  detachments  have  been  stationed  at  Ponca  Indian 
agency,  for  the  protection  of  that  tribe  against  hostile  Indians,  and  a 
detachment  has  been  stationed  on  the  Niobrara,  as  a  defense  of  the 
settlers  against  marauding  Indians. 

From  Fort  Ripply,  Minnesota,  frequent  detachments  have  been  made 
at  the  request  of  the  agent  of  the  Chippewas,  to  attend  the  payments  of 
annuities,  to  preserve  order,  and  as  a  protection  for  the  employ^^s  of  the 
Indian  department  and  other  persons  at  times  of  alarm. 

A  company  of  the  Twentieth  Infantry  is  detached  from  Fort  Pembina 
to  e^scort  the  boundary  commission,  and  is  still  on  that  service. 

The  Indians  of  the  plains,  tlirough  some  of  their  chiefs,  notified  us 
early  in  the  spring  that  they  intended  to  resist  the  building  of 
the  "Northern  Pacific  Railroad  west  of  the  Missouri  River,  and, 
notwithstanding  that  threats  of  Indians  are  not  always  followed*  by 
acts,  in  this  case  it  was  proved  they  were  not  entirely  idle,  as  attacks, 
more  or  less  formidable,  were  subsequently  made  by  them  upon  the  com- 
mands sent  as  escorts  to  the  railroad  surveying  parties  operating  during 
9ammer  and  fall  on  the  Missouri  and  along  the  Yellowstone  Rivers. 

On  the  29th  June  I  received  instructions  from  the  Lieutenant  General 
to  prepare  two  commands  as  escorts  for  two  principal  surveying  parties 
of  the  Northern  Pacific  Railroad  Company,  one  to  proceed  from  Fort 
Rice,  on  the  Missouri  River,  to  the  mouth  of  Powder  River,  a  distance  of 
about  two  hundred  and  forty  miles,  and  return  ;  the  other  from  Fort 
Ellis,  Montana,  to  the  mouth  of  Powder  River,  a  distance  of  about  three 
handn^d  and  ten  miles,  and  return  by  the  MuscleshelK' 
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The  firRt-iiamed  body  of  troops  was  placed  under  the  command  of 
Colonel  D.  S.  Stanley,  Twenty-second  Infantry,  commanding  the  middle 
district  of  this  department,  and  consisted  of  about  600  infantry  and  a 
battery  of  two  Gatling  guns  and  one  brass  12.ponnder. 

The  second  detachment,  tinder  command  of  Major  E.  M.  Baker,  Second 
Cavalry,  consisting  of  about  400  men,  of  which  182  were  cavalry,  the  re- 
mainder infantry.  These  expeditions  were  deemed  strong  enough,  in 
all  probability,  for  the  purposes  for  which  they  were  intended.  They 
would  have  been  made  stronger,  however,  hjtd  more  troops  been  avail- 
able. 

Colonel  Stanley's  comjnand  started  on  the  1st  of  August  from  Fort 
Bice,  and  reached  Powder  Elver  on  the  18th,  and  is  now  on  its  return, 
escorting  the  engineers  while  making  a  detailed  survey  to  the  point  of 
departure.  The  Indians  skirmished  with  this  command  on  several  occa- 
sions, but  up  to  the  latest  dates  no  serious  encounter  had  occurred  with 
them.  It  is  quite  probable,  however,  that  the  command  will  be  attacked 
in  force  before  its  return,  which  is  expected  about  the  31st  instant.  It 
is  believed  that  this  force  will  be  successful  in  accomplishing  the  object 
for  which  it  was  organized.  Our  latest  information  from  it  was  dated 
the  25th  of  August. 

Major  Baker's  command  started  from  Fort  Ellis  on  the  27th  of  July. 
On  the  14th  of  August,  at  Pryor's  Fork,  one  hundred  and  forty-eight 
miles  from  Fort  Ellis,  it  was  attacked  by  a  large  body  of  Indians,  who, 
after  a  contest  of  considerable  duration,  were  repulsed.  The  command 
resumed  its  march  subsequently,  but  after  proceeding  to  a  point  styled 
"Pompey's  Pillar,''  about  twenty-four  miles  beyond  Pryor's  Fork,  dis- 
continued the  march  down  the  Yellowstone,  owing,  as  I  am  informed, 
to  the  belief  on  the  part  of  the  railroad  engineers  that  the  force  was 
not  strong  enough  to  give  adequate  protection  to  the  party.  It  theu 
proceeded  to  the  Muscleshell,  to  perform  the  duty  assigned  it  on  that 
route,  and  was  last  heard  from  sixty  miles  below  the  forks  of  that 
stream. 

It  must  be  admitted  that,  in  not  proceeding  to  the  mouth  of  Powder 
Biver,  part  of  the  objects  of  this  expedition  will  not  be  accomplished 
this  year.  Whether  the  force  was  inadequate,  the  action  of  the  com- 
mander judicious,  or  whether  the  responsibility  for  not  proceeding 
farther  rests  with  the  railroad  engineers,  cannot  be  determined  until  we 
have  further  advices.  The  commander  of  the  District  of  Montana  has 
been  directed  to  make  an  investigation  into  the  conduct  of  the  command, 
and  when  his  report  shall  have  been  received  it  will  be  transmitted. 

It  is  now  quite  evident  (no  matter  what  msiy  transpire  thig  fall 
affecting  the  movements  6f  these  expeditions)  that  to  succeed  in  the 
construction  of  the  railroad  between  the  Missouri  and  Yellowstone 
Bivers,  and  along  the  latter  to  the  Gallatin  Valley,  Montana,  it  will 
require  much  larger  bodies  of  troops  than  we  tow  have  disposable  ia 
this  department.    An  accession  of  cavalry  is  especially  required. 

In  this  connection  it  may  be  stated  also  that  it  will  be  necessary  to 
establish  military  posts  along  that  route,  which,  for  a  time  at  least,  will 
have  to  be  occupied  by  large  garrisons— not  less  than  a  regiment  at 
each  post. 

I  recommend  that  a  military  post  be  established  during  the  ensuing 
year  at  or  near  the  point  where  the  railroad  from  the  east  will  strike  the 
Yellowstone,  (probably  near  the  mouth  of  Pow4er  Biver,)  and  when  the 
railroad  shall  have  been  constructed  beyond  Ihat  point,  (probably  the 
ensuing  year,)  another  post  at  or  near  the  nx)uth  of  the  Big  Horn  Is 
suggested. 
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I  do  not  suppose  tbat  the  railroad  will  be  built  beyond  the  first-named 
point  next  J'ear,  and  I  therefore  do  not  recommend  the  establishment  of 
the  latter  post  during  the  ensuing:;  season.  The  expense  of  establishing 
such  post  'will  thus  be  much  decreased,  as  by  this  delay  we  will  be 
enabled  to  use  the  railroad  as  a  means  of  transportation  for  supplies 
instead  of  the  long  and  more  expensive  wagon-routes. 

That  the  Indians  intend  to  resist  the  building  of  the  railroad  I  have 
no  doubt,  and  it  may  be  necessary  before  its  completion  to  place  the 
relations  of  the  nomadic  tribes  in  that  region  on  a  dififerent  basis  from 
the  present. 

It  will  ceitainly  be  essential  to  compel  the  Indians  concerned  to 
recognize  the  authority  of  the  Government  in  the  territory  in  question 
before  the  railroad  could  be  constructed  and  successfully  operated. 
Passing,  as  the  line  does,  through  the  great  hunting-grounds  of  the 
Sioux  tribes,  it  is  practicable,  considering  their  numbers,  for  them  to 
collect  such  bodies  of  warriors,  at  comparatively  short  notice,  as  would 
effectually  prevent  the  operation  of  the  road. 

Our  Indian  relations  should,  and  no  doubt  will,  be  more  clearly  de- 
fined before  the  road  is  completed.  The  settlement  of  these  relations 
will  doubtless  entail  much  expense,  and  the  more,  as  the  policies  of  the 
GoTemment  regarding  Indians  are  not  apparently  direct,  practical,  and 
to  the  purpose. 

At  present,  while  bodies  of  our  troops  are  moving  from  the  Missouri 
to  the  Yellowstone,  or  from  Montana  down  the  latter  river,  escorting 
laOroad  surveyors,  it  is  notorious,  and  not  attempted  to  be  concealed 
by  the  Indians  themselves,  that  their  supplies  and  munitions  of  war  to 
enable  them  to  carry  on  campaigns  against  these  troops  are  provided 
directly  by  the  authority  of  the  Government  at  the  different  Indian 
agencies  and  at  other  points  (trading-posts)  within  reach,  at  which  es- 
tablishments the  employes  have  to  be  protected  by  troops  from  insults  and 
violence  of  the  same  Indians.  Even  now  supplies  are  being  distributed 
to  these  Indians,  who  do  not  attempt,  even  while  receiving  their  sub- 
sistence, to  conceal  the  fact  that  when  they  leave  these  depots  of  sup- 
ply it  will  be  for  the  purpose  of  joining  in  attacks  upon  our  troops 
who  are  engaged  elsewhere  in  the  surveys  mentioned,  and  who  other- 
wise occupy  a  friendly  attitude  toward  the  Indians }  and  it  is  known 
tbat  when  the  Indians  return  from  such  attacks  for  further  supplies 
they  do  not  hesitate  to  boast  of  their  achievements  against  our  troops 
on  their  last  foray,  or  of  their  purpose  of  hostility  in  the  next. 

In  my  opinion  the  time  has  arrived  when  it  is  but  merciful  and  just 
to  the  Indians  as  well  as  to  the  whites  to  interfere  with  the  nomadic 
habits  of  the  former,  at  least  when  accompanied  by  such  conditions  as 
above  described,  even  should  it  be  necessary  violently  to  place  them  on 
reservations  and  rigidly  to  keep  them  there.  , 

It  will,  of  course,  in  such  event  be  necessary  for  the  Government  to 
provide  for  their  subsistence  to  the  extent  that  might  be  deemed  neces- 
sary. But  no  matter  what  may  be  the  course  pursued  by  the  authorities 
in  the  future,  it  is  manifestly  just  that  our  charity  to  the  Indian  should 
not  be  the  means  of  encouraging  war  against  the  troops  of  the  Gov- 
ernment, and,  to  that  end,  I  would  recommend  that  when  subsistence 
sopplies  are  provided  to  the  Indians,  they  be  issued  to  families  or  to 
separate  individuals,  and  for  short  periods,  daily  if  necessary,  in  order 
to  prevent  magazines  of  provisions  being  collected  for  hostile  expedi- 
tions against  the  same  authority  which  furnishes  the  supplies.  This 
coarse  might  interfere  with  their  periodical  hunts  now  sanctioned  by  the 
Indian  Department,  but  it  would  prevent  those  Indians  who  receive 
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Statement  showing  the  organization  of  the  Regular  Armyy  ^c. — Coutinuod. 
.     TWENTY-SECOND  REGIMENT  OF  INFANTRY. 


OompanieK,  &c. 


Headquartent 

Non-con\miB8ioned, 
staff,  Sl  battalion. 

A 

B 

C 

D 

E 

F 

i\ 

H 

I 

K 


Total 


Date  of  report. 


.1  Aug.    31, 1872 


*2 :. 

56  j, 
.02  !, 


do 
do 
do 
do 


44  ,  June   30,  1873 

54  ;  Ang.    31,  1872 
'  56  i  June   30,  ld72 

44  i do 

48 

50  I r.do 

39  ! do 

100    


Aug.    31,  1872 


623 


Station. 


Fort  Sully,  Dakota  Territory. 

D». 

Do. 
Fort  Randall,  Dakota  Tcn-itory. 
Lower  Brft.le  Agen<',y,  Dakota  Territory. 
Fort  Randall,  Dakota  Territory. 
Fort  Sully,  Dakota  Territory. 

Do. 
Fort  Randall,  Dakota  Territory. 

Do. 
Fort  Sully,  Dakot<a  Territory. 
Fort  Randall,  Dakota  Territory. 
R<!cruit><  left  Foil  Cohunbus,  SopU'iiiUcr  18,  1872. 


TWENTY-THIRD  REGIMENT  OF  INFANTRY. 


Headquarters 

Non-commisaioned,  I 

staff,  ic  battalion.  < 

A.... ' 

B I 

0 1 

D 

E 

F 

G , 

H 1 

I ' 

K I 


Total 


13 
41 
34 
49 
.•'>3 
60 
60 
39 
51 
45 
40 
1 


486 


Aug.    31.1872     Fort  Whipple,  Arizona  Territory. 

do Do. 

do I  Renlcia  Barracke,  California. 

do '  Canip  Date  Crot^k,  Arizona  Territory. 

do Camp  McDowell,  Arizona  Territory 


do 
do 

June   30, 1872 
Aug.    31,  1872 

do 

June   30, 1372 
Aug.    31,1872 


Camp  Crittenden,  Arizona  Territory. 
Camp  I^well,  Arizona  Territory. 
Camp  Bowie,  Arizona  Territory. 
Camp  Hualpai,  Arizona  Territory. 
Camp  Grant,  Arizona  Territory. 
Camp  Verde,  Arizona  Territory. 
Camp  Wiiipple,  Arizona  Territory. 
Recruit  left  Fort  Columbus,  July  29, 1872. 


TWENTl^-FOURTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Non-commlsaionod, 
staff,  &  battalion. 

A 

B 

C 

D 

E 

F 

G 

H 

T 

K 


Total 


20 
56 
58 
59 
54 
59 
58 
57 
56 
56 
59 
4 
28 

621 


Aug.    31, 1872  i  Fort  Brown,  Texaa. 


do 

do 

do 

do 

do 

'June  30,  1873 
Aug.    31,1872 

do 

do 

do 


Do. 
Ringgold  BaiTacka,  Texas. 

Do. 
Fort  Brown,  Texas. 
Fort  Mcintosh,  Texas. 
Fort  Brown,  Texas. 
Fort  Dtmcau,  Texas. 
Fort  Brown,  Texas. 
Do. 
Do. 

do '  Fort  Duncan,  Texas. 

'  55  reoniita  left  NowiwrtBrtrvnokH, January  7,1872;  51  Joined. 

Recruits  left  Fort  Columbus,  July  6, 1872. 
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Statement  skoteiug  the  organization  of  the  Begular  Army,  cf-c. — Continued. 
TWENTY.FIFTH  REGIMENT  OP  INFANTBY. 


CompMiies.  Ac. 


Headqiuurteni 

NoD-commiMioned, 
tiMS,  &,  iMttaUon. 

A 

B 

C 


E. 

F. 

G 

H. 

I.. 

K 


o  a 
S  «* 

JS  s>  • 


ToUl 


20 
58 
59 
58 
56 
59 
57 
58 
56 
59 
59 
41 


640 


Date  of  report. 


Aug.    31,1672 


..do 

..do 

..do 

..do 

..do 

..do 

..do 

...do 

...do 

...do 

...do 


Station. 


Fort  Davis,  Texas. 

Do. 

San  Antonio,  Texas. 

Fort  Bliss,  Texas. 

Fort  GitMion,  Indian  Territory'. 

Fort  Davis,  Texas. 

Do. 
Fort  Stockton,  Texas. 
Fort  Davis,  Texas. 
Fort  Bliss,  Texas. 
Fort  Gibson,  Indian  Territory. 
Fort  Stockton,  Texas. 

48  recruits  left  Newport  Barracks,  April  35,   1673;    7 
Joined. 


I 

Headquarters 

2«on-commisaionG<l,  * 
staff;  4c  baitalioD.j 

A j 

B ! 

C 

D , 

E 


ToUl. 


15 
71 
71 
69 
17 
75 


316 


ENGIXEEB  BATTALION. 


Aug.   31,  1872  ;  Willet's  Point,  New  York  Harbor. 


.do. 
do. 
do. 
do. 
do*. 


Do. 
Do. 
Do. 
Do. 
Do. 


.do ;  West  Point,  New  York. 


Enlisted 
men. 


Available  recmils  at  Fort  Columbus,  New  York  Harl>or-rgenoral  serrioe 
and  colored.  ' 

Available  recmits  at  Newport  Barracks,  Kentucky— general  service  and 
eolonnl. 

Available  rccraita  at  Saint  Louis  depot,  Missouri — ^mounted  ser\*ice  —  ^  — 


Total. 


Permanent  and  recruiting  parties,  music-boys,  and  recruits  at  depots,  not 

available  for  assignment. 
Oenenl-aervioo  nuan  on  duty  in  bureaus  of  tbe  War  Department,  Army,  Di- 

visioo,  and  Department  headquarters,  &c. 

Ordnaaoe  DeparteieDt 

West-Polot  detachments 

SigBal-detachmeut ^ 

HJoipital-stewarda 

(Mnance<aergeanis 


208 

95 

350 


653 


1,009 
442 

448 

238 
2t<9 
381 
116 


Date  oi  re- 
port. 


Oct    20,1873 

do 

Oct    10,1872 

Oct    10,187 
Aug.  31, 1873 


.do 
.do 
.do 
.do 
.do 


Xoa.p-T1ie  standard  strength— enlisted  men— of  the  following-named  organizations  is  as  follows: 

S^ffineer  Battalion 35 

laaatry  K^meut 605 

lalsatry  Company 60 

Anillery  Benment 749 

Stttsryof  ArtiUery 60 

Ughtfi^ryof  ArUllery 84 

Cmby  Redmeat 1,013 

Cftvihj  Coiopany : 84 


42  REPORT  OP  THE  SECRETARY  OF  WAR. 

anuuities,  and  remain  quiet  tilling  the  soil,  from  being  considered  as 
merely  old  men  and  children  incapable  of  hostility  by  other  Indians, 
who,  while  drawing  their  supplies,  none  the  less  consider  themselves  at 
war  with  civilization  and  free  to  initiate  hostilities  against  the  Govern- 
ment. 

There  are  several  Indian  agencies  on  the  Missouri  River  in  this  de- 
partment for  the  protection  of  which  there  are  military  stations,  viz, 
Brul6,  Cheyenne,  and  Grand  River,  besides  trading-posts,  as  Fort  Peck, 
Fort  Belknap,  and  Fort  Browning,  also  under  the  sanction  of  the  In- 
dian Department,  but  at  which  no  troops  are  stationed,  and  established 
as  depots  of  supply  or  convenience  for  purchases  for  Indians.  To  these 
points  the  wild  Indians  resort  for  the  purpose  of  drawing  their  periodi- 
cal supplies  of  subsistence,  arms,  and  ammunition,  and  around  them 
the  old,  the  women,  and  children,  and  others  who  may  feel  disposed  to 
plant,  congregate,  and  pursue  their  inclinations  so  far  as  facilities  may 
be  offered.  It  was  at  first  considered  that  no  troops  should  be  stationed 
at  these  agencies,  in  order,  as  far  as  possible,  to  separate  them  from  the 
demoralizing  influences  supposed  to  be  incident  to  their  contact  with 
whites.  I  then  recommended  that  issues  to  Indians  should  be  made  at 
or  near  the  great  military  posts,  under  the  supervision  of  their  com- 
manders. That  view  was*  not  favorably  considered,  however,  as  being 
inconsistent  with  the  policy  desired  to  be  pursued  by  those  having  con- 
trol of  Indian  relations.  It  was  not  long,  however,  before  the  violent 
action  of  the  Indians  made  it  necessary,  in  the  opinion  of  the  authori- 
ties controlling  Indian  affairs,  to  establish  troops  at  the  agencies  to  pro- 
tect the  employes  from  insult  and  outrage,  and  to  guard  the  public 
property  there,  and  thus  military  stations  finally  grew  up  at  these  i>oints. 

They  are  too  weak,  Iiowever,  to  command  that  respect  which  policy 
should  dictate  in  dealing  with  Indians,  and  only  serve  their  purpose, 
(in  an  inferior  degree,)  which  would  result  from  causing  the  issues  to 
Indians  to  be  placed  under  the  supervision  of  the  greater  military  posts. 
Under  these  circumstances  there  would  seem  to  be  no  sufficient  reasons 
why  the  military  stations  at  these  agencies  should  not  be  abandoned  in 
the  ensuing  season,  and  the  points  of  issue  to  Indians  (especially  con- 
sidering their  present  attitude)  be  removed  to  the  vicinity  of  the  im- 
portant military  posts.  Much  money  would  thus  be  saved,  and  the 
authority  of  the  Government  would  thereby  be  more  respected  by  the 
Indians,  and  at  the  same  time  such  control  could  be  exercised  over  the 
issues  to  the  latter  as  would  be  dictated  by  their  good  or  bad  conduct. 

Trading-posts,  when  not  under  direct  supervision  of  the  Gov^ernment 
authorities,  and  carried  on  under  well-known  prescribed  regulations^ 
should  be  broken  up. 

'  If  arms  are  issued  or  sold  to  the  Indians,  they  sh(fild  not  be  our  arms 
of  precision,  but  only  those  of  an  inferior  quality,  yet  suitable  for  the 
hunt,  and  in  this  matter  we  could  wisely  follow  the  practice  of  our 
neighbors  in  the  British  possessions. 

The  want  of  an  additional  cavaly  force  in  this  department  has  been 
heretofore  mentioned  by  me,  and  in  view  of  the  new  conditions  forced 
upon  us  by  the  action  of  the  Indians,  this  fact  continues  to  be  so  appar- 
ent that  I  need  add  nothing  further  on  the  subject,  as  my  superiors  in 
authority  are  well  informed  in  the  matter.  v 

I  would  also  recommend  that  at  least  a  regiment  of  infantry  be 
ordered  ^o  this  department  in  the  ensuing  spring  for  each  of  the  new 
posts  which  it  is  proposed  to  establish  on  the  Yellowstone,  and  this 
although  we  should  continue  to  occupy  our  present  defensive  attitude 
toward  the  Indians. 
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% 

It  may  be  here  stated  that  at  this  date  the  Northern  Pacific  Kailroad 
is  finished  about  thirty  miles  west  of  Fort  Cross,  on  the  James  Eiver, 
and  one  hundred  and  twenty-five  miles  west  of  the  Eed  Eiver  of  the 
North ;  there  remains  seventy  miles  to  complete  the  road  to  the  Missouri, 
and  there  is  no  reason  to  doubt  its  completion  to  that  point  (opposite 
Fort  McKeen)  before  the  winter  has  closed  in.  We  now  have  communi- 
cation with  the  last-named  post  by  a  telegraph-line  constructed  along 
the  hne  of  the  railroad. 

The  Saint  Paul  and  Pacific  branch  of  the  Northern  Pacific  Eailroad, 
which  connects  with  the  main  line  of  the  latter  at  Brainerd,  (passing 
Fort  Eipley,)  will  be  completed  this  fall,  and  also  the  branch  of  the  same 
road  running  from  Saint  Paul  via  Saint  Cloud  and  Sauk  Centre  to  Pem- 
bina, Dakota  Territory. 

Another  important  railroad  line  for  military  purposes  in  this  depart- 
ment has  just  been  completed,  (between  Saint  Paul  and  Sioux  City, 
Iowa,  on  the  Missouri  Eiver,)  thus  giving  us  quite  a  direct  connection 
with  the  Union  Pacific  Eailroad  to  Omaha,  Nebraska. 

The  Winona  and  Saint  Peter  Eailroad  Company  have  also  extended 
their  line  westward  during  the  present  year  from  New  Ulm,  Minnesota, 
seventy-six  miles,  and  it  is  understood  that  it  will  reach  the  Big  Sioux 
Eiver  in  Dakota  before  winter;  and  another  important  line  for  military 
purposes  is  now  under  construction  from  Sioux  City,  Iowa,  to  Yankton, 
Dakota  Territory. 

The  health  of  the  troops  in  this  command  during  the  past  year  has 
been  uniformly  good,  and,  according  to  the  report  of  the  medical  director 
of  the  department,  better  than  for  the  previous  year. 

Owing  to  the  excessive  cold  on  the  northern  plains  of  the  department, 
I  would  recommend  that  the  quantity  of  fuel  for  troops  be  increased 
over  the  present  allowance  during  the  winter  months.  The  present 
regulation  allowance  is  not  sufficient  during  the  winter  season,  and  owing 
to  the  small  supply  of  timber  on  the  reservations  at  most  of  the  posts, 
it  has  been  found  impracticable  for  the  troops  to  supply  the  deficiency 
by  their  own  labor. 

I  would  also  recommend  (owing  to  the  severity  of  the  climate)  that 
buffalo  overcoats  be  provided  for  the  troops  at  each  post — at  least  a 
number  sufficient  for  guard  purposes.  We  have  now  a  few  on  hand  at 
some  posts,  but  recent  requisitions  for  additional  ones  have  not  been 
filed. 

The  duties  of  the  diiierent  staff  departments  at  these  headquarters 
have  been  promptly  performed,  and  all  practicable  economy  has  been 
practiced  in  the  administration  of  affairs  in  this  command.  Much  em- 
barrassment has  been  caused  by  the  frequent  changes  of  chief  quarter- 
masters of  the  department,  four  different  officers  having  been  on  duty 
in  that  capacity  during  the  last  six  mouths,  which  has  led  to  some  con- 
fusion in  the  accurate  control  of  that  department. 

This  report  having  been  called  for  at  an  earlier  date  than  is  usual,  is 
forwarded  without  awaiting  arrival  of  reports  of  subordinate  command- 
ers, save  that  of  Colonel  George  Sykes,  Twentieth  Infantry,  commanding 
District  of  Minnesota;  the  others  will  be  forwarded  as  soon  as  received. 

Herewith  I  inclose  the  annual  reports  of  the  chiefs  of  the  staff  depart.- 
nients  at  these  headquarters,  together  with  certain  other  papers  which 
give  some  information  concerning  the  late  and  present  Indian  relations 
in  this  command. 

I  leave  my  headquarters  this  day  on  a  tour  of  inspection  along  the 
line  of  the  Northern  Pacific  Eailroad,  visiting  the  new  posts  of  Cross 
and  McKeen ;  thence  via  Missouri  Eiver  to  Sioux  City,  inspecting  on 
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the  route  the  posts  of  Fort  Rice,  Gr^ud  River,  and  Cheyenne  agencies, 
Fort  Sally,  Lower  Brul6  agency,  and  Fort  Randall,  Dakota  Territory. 
I  expect  to  be  absent  upon  this  service  about  eighteen  days. 
.     I  am,  sir,  very  respectfully',  your  obedient  servant, 

WINFIELD  S.  HANCOCK, 
Major-General^  United  States  Army,  Commandhig, 

The  Assistant  Adjutant-General, 

Military  Division  of  the  Missouri^  Chicago*,  Illinois. 

P.  S. — Since  writing  the  foregoing,  I  have  received  a  copy  of  a  com- 
munication, diited  September  19, 1872,  showing  that  action  by  the  In- 
terior Department  in  reference  to  the  sale  and  issue  of  arms  and  ammu- 
nition to  Indians  at  the  different  trading-posts  referred  to  in  this  report, 
and  I  deem  it  proper  to  file  a  copy  of  the  same  herewith,  to  show  the 
action  tai^eu  on  the  subject  to  this  date. 

Very  respectfully,  your  obedient  servant, 

WINFIELD  S.  HANCOCK, 
Major- General,  United  States  Army,  Commanding, 

The  following  papers  accompany  this  report: 

1.  Annual  report  of  acting  assistant  inspector-general  of  the  depart- 
ment. 

2.  Annual  report  of  the  judge-advocate  of  the  department. 

31  Annual  report  of  the  chief  quartermaster  of  the  department. 

4.  Annual  report  of  the  chief  commissary  of  subsistence  of  the 
department. 

5.  Annual  report  of  the  medical  director  of  the  department. 

6.  Annual  report  of  the  chief  paymaster  of  the  department. 

7.  Annual  report  of  the  engineer  officer  of  the  department. 

8.  Annual  report  of  Colonel  George  Sykes,  Twentieth  Infantry,  com- 
manding District  of  Minnesota. 

9.  Letter  of  Colonel  Stanley,  (April  12, 1872,)  giving  substance  of  talk 
with  "  Spotted  Eagle,"  chief  of  the  SansArc  band  of  Sioux. 

10.  Telegram  of  Colonel  Gibbon,  (June  25,  1872,)  giving  available 
strength  of  cavalry  and  infantry  for  escort  to  expedition  down  the 
Yellowstone. 

II  and  12.  Telegrams 'of  commanding-general  Military  Division  of 
the  Missouri,  (June  29,  1872,)  directing  escorts  to  be  furnished  by  July 
20, 1872,  to  accompany  two  surveying  parties  of  the  Northern  Pacific 
Bailroad  to  the  Yellowstone. 

13.  Department  special  orders,  (No.  112  current  series,)  directing  the 
supply  from  that  command  of  the  two  escorts,  in  accordance  with  above 
telegrams,  (11  and  12.) 

14.  Telegram  of  Colonel  Gibbon,  (July  24,  1872,)  giving  strength  of 
cavalry  and  infantry  in  expedition. 

15.  Telegram  from  dex)artment  hea^Iquarters  to  Colonel  Gibbon, 
(July  25, 1872,)  directing  cavalrymen  whose  terms  expire  in  August 
and  September  should  accompany  the  expedition. 

16.  Telegram  of  Colonel  Gibbon,  (July  27, 1872,)  saying  infantry  com- 
mauTl  started  that  day,  and  cavalry  leave  July  28, 1872. 

17.  Letter  from  Colonel  Gibbon,  (July  30,  1872,)  giving  reason  why 
expedition  did  not  start  on  the  25th  instant. 

18.  Telegram  of  Colonel  Stanley,  (July  31,  1872,)  stating  that  he 
marches  at  7  a.  m.  next  day,  and  gives  strength  of  command. 
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19.  Telegram  of  Colonel  Stanley,  (August  7,  1872,)  forty  miles  from 
Fort  Bice. 

20.  Telegram  of  Major  Baker,  (August  15,  1S72,)  reporting  attack  by 
Indians  on  the  14tb. 

21.  Telegram  of  Colonel  Stanley,  (August  24, 1872,)  reporting  attack 
by  Indians  ou  the  16th.  He  has  directed  commanding  officers  of  posts 
in  Middle  District  to  take  possession  of  arms,  &c.,  in  hands  of  traders. 

22.  Telegram  of  Colonel  Stanley,  (August  25, 1872,)  saying  engineers 
will  be  engaged  one  month  west  of  Little  Missouri.  Asks  that  traders 
who  sell  rides  be  stirred  up. 

23.  Letter  of  Colonel  Crittenden,  commanding  District  of  Montana,^ 
(August  29,  1872,)  forwarding  copy  of  letter  of  commanding  officer 
Fort  McKeen,  of  August  27, 1872,  reporting  attack  of  the  mail  pdrty 
from  that  post,  by  Indians;  and  his  letter  to  commanding  officer  at 
Otter  Crossing,  directing  him  to  render  any  assistance  in  his  power  ta 
commanding  officer  at  Fort  McKeen,  if  called  upon.         v 

24.  Letter  irom  department  headquarters  to  Colonel  Gibbon,  (Septem- 
ber 2, 1872,)  acknowledging  receipt  of  his  letter  of  19th  ultimo,  and 
directing  him  to  make  full  investigation  of  the  facts  mentioned  in  that 
communication. 

25.  Letter  of  Captain  Boyd,  Seventeenth  Infantry,  (September  C,  1872,) 
giving  an  account  of  the  attack  on  Major  Baker,  as  related  by  Sioux 
Indians  who  were  engaged  in  that  fight. 

26.  Telegram  of  Colonel  Gibbon,  (September  7, 1872,)  stating  Major 
Baker  reported  his  command  ou  tlie  2d  instant,  on  the  Musclesliell, 
coming  back,  engineers  declining  to  proceed  farther  than  ^^  Pompey's 
Pillar,"  considering  escort  too  small. 

27.  Telegram  of  Captain  Boyd,  Seventeenth  Infantry,  (September  7, 
1872,)  says  the  Indians  who  were  engaged  in  the  fight  with  Baker 
have  scattered,  and  were  to  re-unite  with  the  LTncapapas,  to  attack 
Colonel  Stanley.     Several  from  that  agency  have  gone  to  join  the 
bostiles. 

28.  Division  headquarters  furnishes  copy  of  Secretary  of  Interior's 
letter  of  September  19, 1872,  inclosing  copy  of  Commissioner  of  Indian 
Affairs' letter  of  September  17,  1872,  recommending  certain  action  for 
the  suppression  of  the  sale  of  arms,  &c.,  to  hostile  Indians  in  Dakota 
and  Montana. 

29.  Field  return  of  expedition  under  Colonel  Stanley,  (July  25, 1872.), 

30.  Field  return  of  expedition  under  Major  Baker,  (July  26^  1872.) 


IIEPOBT  OF  BRIGADIERGENERAL  POPE. 

Headquaetebs  Department  of  the  Missoubi, 

Fort  Leavetiworth,  Kansas^  September  2Sy  1872. 

Colonel.  :  I  have  the  honor  to  submit,  for  the  information  of  the 
lieutenant-General  commanding  the  division,  my  annual  report  of  affairs 
in  this  department. 

The  report  is  necessarily,  and,  I  trust,  satisfactorily,  brief,  as  I  have 
no  Indiau  hostilities,  depredations,  or  disturbances  of  any  moment  to 
neconnt,  and  nothing  except  the  relation  of  a  very  quiet  and  peaceful  ad- 
inioistratiou  of  my  office. 
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INDIAN  TROUBLES. 

In  tbe-  early  spring  some  Kiowa  Indians,  seven  in  number,  ran  off  the 
mules  of  a  train  between  Camp  Supply  and  Fort  Dodge.  A  portion  of 
the  animals  have  been  recovered,  but  a  large  part  of  them  are  still  in 
possession  of  the  Indians,  with  whom,  as  they  are  reservation  Indians, 
and  under  the  entire  control  of  the  Indian  department,  the  military  au- 
thorities are  denied  the  right  to  interfere,  and  can  neither  punish  such 
Indians  nor  use  force  to  reeover  the  public  property  so  stolen. 

The  judicious  and  efficient  management  of  Indian  affairs  at  and  near 
Camp  Supply  b}^  Lieutenant-Colonel  Davidson,  Tenth  Cavalry,  in  com- 
mand of  that  post,  has  lai:gely  tended  to  avert  hostilities  and  keep  quiet 
among  the  Indians  in  that  region. 

Of  course  thousands  of  rumors,  amounting  at  times  to  positive  and 
detailed  accounts  of  Indian  depredations  and  murders,  have,  for  rea- 
sons well  understood  here,  been  widely  circulated,  but  have  given  little 
or  no  uneasiness  in  this  department,  from  the  fact  that  all  post  com- 
manders have  long  since  been  instructed,  upon  the  first  inception  of 
such  rumors,  to  send  a  force  to  the  spot  promptly,  to  ascertain  and  re- 
port the  facts.  Nearly  all  such  reports  have  been  thus  squelched  at 
once,  and  the  frontier  settlements  of  Kansas  have  enjoyed  an  unprece- 
dented season  of  quiet  and  prosperity.  A  large  cavalry  camp,  occupied 
by  most  of  the  companies  of  the  Sixth  Cavalry,  under  Lieutenant-Colo- 
nel Neill  of  that  regiment,  was,  early  in  the  spring,  established  near 
Fort  Hays,  and  companies  from  that  command  have  kept  the  whole 
region  north  of  the  Arkansas  River,  and  much  of  it  between  that  river 
and  the  southern  line  of  Kansas,  thoroughly  scouted  during  the  whole 
summer.  Robberies  of  stock  have  several  times  occurred  in  that  region, 
but  such  acts  being  rapidly  followed  up  by  the  cavalry,  have,  in  most 
cases,  been  proved  to  have  been  committed  by  gangs  of  white  thieves, 
who  have  been  caught  and  turned  over  to  the  civil  authorities,  or  by 
parties  of  Osage  Indians,  who  were  absent  from  their  reservation  hunt- 
ing, it  is  understood,  by  permission  of  the  Indian  department.  It  seems 
inconsistent  with  any  true  policy,  as  it  is  undeniably  a  wTong  to  the 
frontier  settlers,  that  Indians  to  whom  reservations  have  been  assigned, 
and  from  which  in  some  cases  actual  white  settlers  in  large  numbers 
have  been  removed  by  military  force,  in  order  that  the  Indians  might 
occupy  the  lands,  should  on  any  grounds  be  permitted  to  leave  such 
reservation  on  pretext  of  hunting,  and  permitted  to  roam  through  sec- 
tions of  the  country  where  they  have  no  right  to  go,  and  which  are 
properly  and  legally  occupied  by  white  settlers.  Restrictions  as  to 
locality  should  be  reciprocal  in  order  to  bear  even  the  semblance  of 
justice.  If  whites  are  forbidden  to  intrude  on  Indian  reservations,  it  is 
their  right  with  equal  propriety  to  demand  that  the  Indians  be  prohib- 
ited from  intruding  on  lands  which  they  either  actually  occupy,  or  which 
are  theirs  to  occupy  under  the  laws  of  the  United  States  whenever  they 
choose. 

Most  of  the  robberies,  and  all  the  anxiety  and  uneasiness  in  this  de- 
partment, have  been  occasioned  by  the  presence  and  acts  of  these  reser- 
vation Indians  where  they  have  no  right  to  be,  and  I  respectfully  but 
most  strongly  represent  that  the  practice  of  giving  permission  to  reser- 
vation Indians,  or  any  other  Indians,  to  go  into  regions  of  country  their 
title  to  which  has  been  bought,  and  which  are  either  actually  occupied 
by  white  settlers  or  subject  to  their  occupation  at  any  time,  is  an  un- 
wise, if  not  illegal,  discrimination  against  the  whites,  likely  to  create 
(as,  indeed,  it  has  created)   bitter  teeling,  and  which  has  occasioned 
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moch  wrongdoing  on  botb  sides.  It  is  faf  better  policy  and  wiser 
economy,  if  game  be  absolutely  essential  to  Indian  diet,  to  hire  white 
hoDters  to  famish  it  from  lands  subject  to  white  men's  occupancy,  than 
to  allow  Indians  to  intrude  upon  white  men's  lands,  while  white  men 
are  prohibited  from  setting  foot  on  an  Indian  reservation.  I  trust  sin- 
cerely that  the  practice'of  giving  such  permits  to  Indians  to  hunt  will 
be  discontinaed  in  this  department  at  least. 

NEW  MEXICO. 

The  reservation  for  the*  Apaches  of  Southern  New^  Mexico,  in  the 
Talarosa  Valley,  has  been  located,  and  a  military  post  established  there. 
Many,  if  not  most  of  these  Indians  have  been  placed  upon  it  without 
serious  difficulty,  owing  largely  to  the  good  management  and  wise  ac- 
tion of  Lieutenant-Colonel  I)evin,  Eighth  Cavalry,  who  was  placed  in 
immediate  charge  of  the  movement.  Such  of  the  Apaches  as  have 
remained  away  it  is  believed  will  soon  be  brought  in,  and  a  state  of 
quiet  secured  in  that  part  of  the  Territory  hitherto  unknown. 

In  the  northwestern  part  of  the  Territory  there  was  some  dissatisfac- 
tion among  the  Ute  Indians  which  threatened,  at  one  time,  to  occasion 
serious  trouble,  but  the  prompt  and  judicious  action  of  Major  Price, 
Eighth  Cavalr}',  commanding  Fort  Wingate,  acting  under  the  instruc- 
tions of  Colonel  G.  Granger,  commanding  the  district,  in  co-operation 
with  the  Indian  department,  effected  a  peaceable  settlement  of  the 
questions  involved.  In  this  place  it  is  proper  for  me  to  state  that  much 
of  the  unusual  freedom  from  Indian  hostilities  in  New  Mexico  has  been 
due  to  Colonel  Granger,  the  district  commander,  whose  sensible  and  dis- 
creet management  of  Indian  affairs  in  his  district  has  commanded  my 
hearty  appreciation  and  approval. 

MILITAIJY  EXPEDITIONS. 

The  only  military  movement  in  any  force  it  has  seemed  judicious  to 
make  was  a  movement  of  some  companies  of  the  Eighth  Cavalry,  under 
command  of  Colonel  J.  I.  Gregg,  of  that  regiment,  from  their  summer 
camp  on  the  Canadian,  near  old  Fort  Bascom,  along  the  eastern  line  of 
the  Staked  Plain  as  far  as  the  sources  of  the  Bed  Biver  of  Louisiana. 
This  movement  had  in  view  very  largely  the  purpose  to  put  a  stop  to 
illicit  traffic  of  New  Mexican  traders  with  the  Kiowas  and  Comanches ; 
a  trade  embracing  exchange  of  powder  and  lead  on  one  side  for  cattle 
and  horses  stolen  in  Texas  by  the  Indians.  I  have  directed  that  all 
SDch  rascals  from  New  Mexico,  caught  in  this  traffic,  be  sent  to  Texas) 
with  the  stolen  stock,  and  turned  over  for  trial  to  the  civil  authorities  of 
that  State. 

RAILROADS. 

The  completion  of  the  narrow-gauge  road  from  Denver  to  Pueblo, 
Colorado,  has  changed  our  point  for  shipping  supplies  in  wagons  to 
New  Mexico  from  Kit  Carson  to  Pueblo — a  great  gain  to  us  in  many 
ways. 

The  Atchison,  Topeka  and  Santa  F6  road  is  now  completed  and 
nmning  ita  trains  to  Fort  Dodge,  Kansas,  which  enables  us  to  dispense 
irith  a  large  part  of  the  wagon  transportation,  which  has  hitherto  been 
a  heavy  expense  in  this  department.  With  the  exception  of  Fort  Lyon 
and  Gamp  Supply,  every  post  in  this  department,  east  of  New  Mexico, 
is  on  a  railroad,  and  there  is  little  doubt  that,  by  spring,  the  Atchison, 
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Topeka  and  Santa  ¥6  road  will  be  completed  to  Fort  Lyon.    Camp 
Supply  is  only  eighty  miles  south  of  Fort  Dodge. 

MILITARY   POSTS. 

The  military  posts  of  Harker,  Eeynolds,  and  McRae  have  been  aban- 
doned this  year,  and,  in  my  judgment,  one  or  more  of  the  posts  in  New 
Mexico  could  be  given  up  judiciously  as  soon  as  shelter  can  be  had  for 
troops  at  points  where  military  force  is  more  needed  and  would  be 
better  placed.  The  great  lines  of  railroad  indicate  pretty  clearly  what 
are  to  be  thoroughfares  across  the  country,  and  where  settlements 
induced  by  them,  and  in  want  of  temporary  protection,  may  be  found. 
I  do  not,  however,  in  view  of  the  scant  appropriation  for  purposes  of 
building,  recommend  any  further  changes  this  year. 

I  renew  the  recommendations  of  my  annual  reports  for  the  past  two 
years  for  building  at  Fort  Leavenworth.  If  it  were  left  to  my  judgment, 
I  would  concentrate  here  all  the  troops  in  this  department  east  of  New 
Mexico  as  winter  quarters,  and  depend  altogether  upon  summer  camps, 
thrown  out  from  here  in  the  early  spring,  for  all  needed  military  pro- 
tection of  the  Kansas  frontier.  As  1  have  said  many  times,  there  is  no 
danger  from  Indians  in  this  region  in  the  winter,  and  the  summer 
camps,  placed,  if  judicious,  near  where  the  present  posts  now  are, 
would  furnish,  and  furnish  better  and  with  more  efficiency,  the  military 
l>rotection  now  imperfectly  supplied  by  the  small  posts. 

Forts  Lamed,  Dodge,  and  Lyon  are  substantial,  well-built  posts,  and 
will  last  a  long  time;  but  Hays  and  Wallace  are  the  frailest  temporary 
structures  imaginable.  They  were  n^ver  fit  in  their  best  days  for  occu- 
pation during  the  severe  winters  of  the  plains,  and  are  now  nearly  worn 
out.    Another  year  will,  I  trust,  see  the  end  of  them. 

I  beg  leave  to  repeat  here  t4ie  opinion  expressed  in  every  annual 
report  made  by  me  since  I  have  been  in  command  of  this  department, 
that  the  abandonment  of  the  numerous  small  posts,  and  the  concentra- 
tion of  the  troops  at  posts  which  shall  contain  at  least  one  regiment,  is 
demanded  by  every  view  of  military  efficiency  in  the  protection  of  the 
IVontier,  by  every  consideration  of  wise  economy,  and  by  every  neces- 
sity of  discipline  and  well-being  of  the  troops.  From  these  large  posts 
summer  camps  could  be  thrown  out  early  in  the  spring,  thoroughly  to 
cover  the  whole  frontier,  and  every  man,  except  the  small  detachments, 
left  to  take  care  of  the  few  large  posts,  would  be  available  and  in  con- 
dition for  immediate  and  efficient  service.  With  the  present  system  of 
small  posts,  the  administrative  machinery  of  each  of  which  is  nearly  if 
not  quite  as  large  as  would  be  needed  for  each  of  the  large  posts,  we  are 
not  able,  on  the  most  liberal,  calculation,  to  i^ut  moi;e  than  two-thirds 
of  the  force  actually  in  the  field. 

Fort  Leavenworth,  with  its  large  reservation,  central  location,  and 
the  abundant  and  cheap  productions  of  the  country  around  it,  together 
with  its  immediate  and  rapid  connections  by  rail  with  all  parts  of  the 
frontier  of  Kansas  and  Colorado,  is  pre-eminently  fitted  for  a  large  con- 
centration of  troops  for  service  on  this  frontier,  and  should  be  enlarged 
accordingly,  so  as  to  be  capable  of  accommodating  at  least  two  or  three 
regiments.  I  have  pressed  this  matter  so  often  and  so  urgently  for  tho 
past  two  years  that  it  seems  unnecessary  further  to  pursue  the  subject 
here. 

DESERTIONS. 

While  the  number  of  desertions  from  the  troops  in  this  department 
has  much  decreased  during  the  pa«t  year,  they  are  yet  numerous  enough 
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tobe  tbe  cause  of  dissatisfaction  and  uneasiness.  The  causes  of  deser- 
tion hitherto  assigned  need  not  be  repeated ;  but  1  venture  to  suggest 
that,  in  the  intervals  of  duty,  the  soldier  needs  more  amusement,  men- 
tal and  physical,  than  is  now  possible  for  him  to  have.  The  first  essential 
to  contented  service  is  some  agreeable  and  useful  occupation  when  not  on 
actaal  duty,  and  it  would  be  economy  to  furnish  this  in  reason,  even  if  it 
required  a  direct  appropriation  to  do  so.  It  can,  however,  be  reasonably 
accomplished  without  additional  expense;  and  I  herewith  present  a 
plan  for  doing  so,  which  I  trust  will  be  adopted.  It  was  first  proposed 
Id  a  letter  from  me  to  the  Secretary  of  War,  part  of  which  is  herein 
quoted: 

The  desertions  from  the  Army  within  the  last  two  years  have  been  so  uamerous  a» 
to  be  a  subject  of  deep  concern  to  the  country,  and  to  occasion  much  uneasiness  and 
■ortitication  to  military  commanders,  who  have  been  earnestly  seeking  a  cause  for  it. 
I  think  it  not  useless  to  submit  for  your  consideration  a  few  remarks  on  the  subject. 

While,  no  doubt,  the  reduction  of  pay  and  the  thousand  of  opportunities  to  better 
his  conditio D,  furnished  to  the  soldier  by  railroad  and  ot!her  enterprises,  have  proved 
a  great  incentive  to  desertion,  it  is  believed  that  such  causes  may  be  obviated,  or 
px*5atly  modified,  by  providing  the  soldier  with  some  proper  means  of  recreation  or 
improvement.  At  present  there  is  no  provision  of  the  kind,  and  the  dry  and  mouoto- 
oons  routine  duty  of  the  soldier  becomes  wearisome  to  the  last  degree. 

Such  post^libraries,  reading-rooms,  &c.,  as  existed  before  the  war  have  all  disap- 
peared, and  there  cannot  be  collected  under  present  regulations  a  sum  at  all  sufficient 
to  replace  them.  It  follows,  of  course,  that  when  the  soldier  is  not  actually  engaged 
in  the  performance  of  some  duty,  he  is  without  resource  of  any  kind,  and  naturally 
takes  to  idling  and  complaining.  Those  at  all  inclined  to  drink  become  dissipated  and 
worthless,  are  put  into  the  guard-house,  and  sentenced  by  courts-martial  to  confine- 
ment of  greater  or  less  duration.  Of  course  the  routine  duty  they  are  thus  debarred 
from  performing  must  be  done  by  the  other  members  of  the  company,  who  have  done 
no  wrong,  but  who  are  actually  punished  by  this  extra  duty  for  the  sins  of  others. 
Of  course  this  is  a  further  cause  of  discontent. 

Tbe  fine  imposed  on  the  soldier  who  sins,  and  whose  confinement  transfers  his 
doties  to  the  shoulders  of  the  innocent,  in  no  respect  inures  to  their  benefit,  but  is 
appropriated  for  the  Soldiers'  Home,  in  Washington,  where  few  soldiers  ever  go,  and 
which  is  already  the  richest  institution  in  this  country. 

I  see  that  about  tSOO,000  were  collected  last  year  from  fines  thus  imposed,  to  be  ap- 
propriated to  tbe  Soldiers'  Home,  which,  from  funds  on  hand  and  the  interest  upon 
them,  has  already  an  income  far  larger  than  its  necessities.  It  is  needless  to  say  that 
*Qch  an  arrangement  is  extremely  distasteful  to  the  Army. 

1  assume,  as  a  matter  of  course,  that  it  is  the  policy  of  the  Government  (as  it  is  cer- 
tftinly  common  sense)  to  do  everything  that  can  reasonably  be  done,  to  satisfy  the  sol- 
dier with  his  lot.  As  a  mere  question  of  expense  to  the  United  States,  it  is  certainly 
tbe  t^e  policy.  A  contented  soldier  will  not  desert,  and  will  surely  perform  his  duty 
better  than  one  who  is  discontented. 

T%is  naturally  leads  me  to  what  I  wish  to  commend  to  your  attention,  viz:  The 
propriety  and  good  policy  of  devoting  at  least  50  per  cent,  of  the  fines  collected  from 
eoortB-martial  sentences  to  the  purchase  of  books,  magazines,  newspapers,  &.C.,  for  the 
establishment  of  post-libraries  and  reading-rooms  at  the  military  posts  in  the  Army. 
Sach  a  disposition  of  the  fines  in  question,  would  not  impair  at  all  tbe  efficiency  or 
comfort  of  the  Soldiers'  Home ;  would  involve  no  increased  expense  to  the  Govern- 
ment, bnt  would  really  save  the  United  States  many  thousands  of  dollars  now  paid 
cmt  for  arrests  of  deserters,  their  confinement  in  penitentiari^,  and  the  very  great  ex- 
pease  of  so  many  courts-martial,  and  would,  besides,  go  further  than  any  measure  I 
know,  to  arrest  desertions,  and  render  tbe  Army  more  efficient,  contented,  and  satisfac- 
tory. Whether  it  be  in  your  power,  without  legislation,  to  make  such  use  of  tbe  fund 
in  qneotioo.  I  do  not  know  ;  but,  if  it  be,  I  may  safely  assure  you  that  you  can  do  an 
aet  of  infinite  advantage  to  the  service,  and  one  which,  I  am  sure,  will  be  unanimously 
aeeeptable  to  the  Army. 

The  details  of  expenditure  of  this  money  Tor  post-libraries,  &c.,  and  the  regulations 
ibr  the  management  of  the  fund,  and  the  care  of  the  buildings,  books,  «&c.,  would 
earily  be  made. 

If  legislation  be  needed  to  accomplish  the  purpose,  I  respectfally 
^ggest  that  it  be  asked  for  at  the  next  session  of  Congress. 

4  W 
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MILITARY  PRISONS. 

The  necessity  of  military  prisons  for  the  Army,  established  and  regu- 
lated on  some  well-considered  system,  becomes  more  apparent  every 
day.  In  so  large  a  military  department  as  this,  there  are  always  as 
many  as  one  hundred  men,  and  sometimes  more,  undergoing  sentences 
of  confinement  and  labor  of  long  duration.  It  is  impracticable  at 
frontier  posts  to  execute  such  sentences,  because  the  means  of  confine- 
ment are  limited  and  insufficient,  and  because  the  garrisons  of  posts  are 
either  too  small  or  too  actively  employed  -to  permit  the  detail  of  the 
necessary  guard.  Such  prisoners  must,  therefore,  be  sent  elsewhere 
for  the  execution  of  the  sentences  against  them.  The  guard-house  at 
Fort  Leavenworth  is  an  unusually  large  and  strong  building,  and  it 
has  been  my  custom  to  order  the  confinement  in  it  of  as  many  such 
prisoners  as  it  can  be  made  to  accommodate^generally  about  fifty; 
but  there  still  remains  -a  large  number,  which,  under  existing  circum- 
stances, must  be  sent  to  one  of  the  State  penitentiaries — that  of  Kansas 
or  Missouri. 

While  the  United  States  is  compelled  to  undergo  the  expense  of 
clothing  and  subsisting  such  prisoners  during  their  imprisonment  in 
these  penitentiaries,  the  public  service  derives  no  compensating  benefit 
from  their  labor,  which  now  inures  to  the  profit  of  the  States  or  the 
contractors.  It  should  seem  that,  whatever  benefit  can  be  derived  from 
the  labor  of  such  prisoners,  properly  and  naturally  should  be  for  the 
use  of  the  military  department  which  is  thus  deprived  of  their  services, 
and  of  the  soldiers  who  are  compelled  to  do  the  duty  which  they  have 
disqualified  themselves  from  doing.  Certainly  the  Government,  which, 
I  believe,  now  pays  about  $3,000  every  year  for  supporting  prisoners  in 
the  State  penitentiaries,  ought  to  derive  some  remuneration  from  their 
labor,  and  it  is  in  this  view  that  I  respectfully  recommend  that  the  sum 
of  $10,000  be  appropriated  to  enlarge  the  means  at  this  post  of  confin- 
ing prisoners  sentenced  to  long  terms  of  imprisonment  and  labor.  It  is 
central  and  well  suited  to  the  convenience  of  the  frontier  posts.  The 
value  of  the  labor  of  such*  prisoners  now  lost  by  their  confinement  in 
penitentiaries  would,  in  three  years,  pay  the  cost  of  building  such  a 
prison  here. 

DEPARTMENTS   OF  THE  GENERAL  STAFF. 

It  is  a  pleasure,  as  well  a?  a  duty,  to  report  that  in  the  performance 
of  my  duties,  I  have  received  at  all  times  the  most  cordial  and  valu- 
able assistance  from  the  officers  of  the  general  staff  serving  at  these 
headquarters.  The  business  of  their  several  departments  has  been  con- 
ducted with  energy  and  ability,  and  the  results  are  plainly  manifest  in 
the  general  condition  of  the  department,  and  the  economy  and  efficiency 
of  its  administrative  departments. 

To  Lieutenant-Colonel  E.  Williams,  assistant  adjutant-general ;  Col- 
onel K  H.  Davis,  inspector-general;  Major  M.  K.  Morgan,  chief 
commissary  subsistence;  Major  S.  G.  Swaim,  judge-advocate:  Major 
J.  G.  Chandler,  chief  quartermaster;  Surgeon  G.  Perin,  medical  di- 
rector ;  and  Lieutenant  E.  H.  Ruftuer,  Engineers,  my  thanks  for  this 
condition  of  affairs  are  specially  due.  I  transmit  inclosed  the  reports 
of  these  officers,  of  the  business  of  their  respective  departments  for  the 
past  year. 

The  indefatigable. industry  of  Lieutenant  Ruffuer,  united  to  his  in- 
telligent comprehension  and  systematic  work,  has  largely  added  to  an 
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accurate  knowledge  of  the  topography  and  general  physical  character 
of  those  portions  of  the  department  about  which  little  was  known,  as 
well  as  large  sections  very  inaccurately  laid  down  on  the  present  maps. 
It  is  hoped  and  believed  that  two  or  three  more  seasons  of  such  active 
and  thorough  work  will  go  far  to  complete  with  accuracy  our  maps  of 
this  region. 

Second  Lieutenant  Philip  Beade,  Third  Infantry,  acting  signal  officer 
at  these  headquarters,  has  performed  his  duties  with  zeal  and  intelli- 
gence. 

r submit  herewith  a  roster  of  this  department,  and  a  return  of  the 
troops  serving  in  it. 

I  am,  colonel,  respectfully,  your  obedient  servant, 

JNO.  POPE, 
Brevet  MajarOeneral,  U.  S.  -4..,  Commanding. 

Lieutenant-Colonel  J.  B.  Fbt, 

Assistant  Adjuta/nt-Oeneral  Military  Division  of  the  Missouri. 
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Headquarters  Department  of  the  Platte, 
^  Omaha^  Nebraska^  September  30,  1872. 

COL.ONSL. :  In  regard  to  affairs  in  my  department  since  I  assumed 
command,  December  11, 1871, 1  have  to  report  that  during  the  winter, 
an  unusually  severe  one,  tbe  troops  were  engaged  in  tbeir  regular  duties 
at  their  stations,  eleven  in  number,  extending  from  this  place  to  Nevada, 
and  garrisoned  by  the  Ninth,  Third,  and  Fourteenth  Infantry,  and  eight 
companies  of  the  Second,  and  a  detachment  of  the  Fifth  Cavalry. 

During  the  prevalence  of  the  heavy  snows  which  began  in  October, 
and  continued  almost  without  intermission  until  April,  the  Union 
Pacific  Railroad,  which  supplies  all  the  posts  in  this  department  west 
of  this  place  and  east  of  Utah,  was  so  much  obstructed  with  deep 
snows,  that  for  about  a  month  at  one  time  the  cars  failed  to  go  through, 
and  about  ten  trains  were  united  with  their  freights,  and  passengers  to  work 
through  the  heavy  snow-banks  that  filled  many  of  the  deep  cuts  on  the 
high  plateau  east  of  the  Green  River  basin;  they  drew  rations  from  the 
military  post  of  Fort  Fred  Steele  (Colonel  de  Trobriand)  when  the 
supplies  which  had  been  accumulated  by  the  railroad  company  in  large, 
and  it  wa^  supposed  sufficient,  quantities  began  to  fail.  It  was  a  singular 
though  cheerful  sight  for  the  passengers  to  witness  the  slow  but  sure 
mule-train  working  up  through  the  snow  to  the  relief  of  some  twenty 
locomotives  and  their  long  train  of  cars  out  in  the  cold. 

There  was  also  danger  of  a  famine  at  South  Pass  City,  and  among 
the  miners  of  the  vicinity,  for  the  same  reason,  that  the  trains  were  all 
snow-bound ;  but  Major  Brisbin  had  enough  at  his  post — Camp  Stam- 
baugh — to  spare  the  citizens  a  supply  of  food  until  the  roads  were  open. 

A  coal  famine  also  occurred  at  the  town  of  Cheyenne,  and  the  necessi- 
ties of  the  inhabitants  had  to  be  relieved  from  the  surplus  at  the  military 
post  of  D.  A.  Russell. 

All  these  sales  of  supplies  were  approved  by  proper  authority,  as  have 
been  some  issues  which  had  to  be  made  from  posts  farther  east,  to  the 
half-starved  bands  of  Sioux,  who  were  making  their  way  to  their  reser- 
vations from  their  winter  hunt  on  the  Republican. 

As  soon  as  the  roads  were  open  from  the  Pacific,  the  Third  Cavalry, 
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which  had  been  waiting  at  Benicia,  arrived  from  California  and  took 
the  posts  which  had  been  occupied  by  the  Fifth,  and  the  detachment  of 
that  regiment  was  sent  to  Arizona. 

As  spring  advanced,  some  of  the  roving  bands  of  wild  Sioux, 
Oheyenues,  Arapahoes,  Minneconjoux,  Utes,  &c.,  began  to  move,  and 
during  the  spring  and  summer  the  troops  have  formed  seven  scouting 
ahd  observation  camps  to  cover  advancing  settlements,  and  the  opera- 
tions of  surveying  parties,  &c. 

Lieutenant  Wheeler,  Clarence  King,  and  Professor  Hayden  have 
received  aid,  and  in  three  or  four  cases  escorts  from  the  military  posts 
in  this  department,  and  several  smaller  parties  of  land  surveyors  have 
been  provided  with  escorts  where  there  was  reason  to  apprehend  attack. 

There  are  five  extensive  frontiers  to  guard  in  this  department :  The 
east  and  west  of  the  Great  Utah  Valley,  which  is  surrounded  by  deserts 
and  mountains,  inhabited  only  by  Indians ,-  then  coming  east  are  the 
settlements  extending  from  Fort  Bridger  to  Wind  River,  also  surrounded 
by  a  wide  scope  of  Indian  country ;  thence  coming  farther  east,  over 
the  plains  occupied  by  roving  and  wild  bands,  until  the  settlements 
which  are  advancing  west  up  the  tributaries  of  the  Missouri  are  reached. 
Besides  these,  there  is  a  line  of  settlements  and  small  towns  along  the 
Union  Pacific  Eailroad,  and  all  of  these  are  more  or  less  sensitive  in 
proportion  to  the  scanty  numbers  of  settlers  and  their  remoteness. 

In  Southeastern  Utah,  Wind  River  Valley,  along  up  the  Republican 
and  Loup  Fork,  and  on  the  streams  near  the  North  Piatte,  heading  in 
the  Black  Hills,  the  settler's  nearest  neighbor  is  sometimes  eight,  ten,  or  • 
twenty  miles  distant,  and  every  man  plows  and  mows  with  his  rifle  in 
his  hand  or  at  his  back.  Stock  to  be  safe  have  to  have  armed  herders 
with  them,  and  with  such  an  extensive  district  and  series  of  almost 
helpless  frontiers,  and  such  a  severe  winter  to  stimulate  the  hunger  of 
the  Indians,  the  wonder  is  that  so  little  harm  was  done  by  them.  The 
list  of  casualties  foots  up  about  as  follows : 

In  Wyoming :  Three  men  killed,  and  about  twenty-seven  mules  and 
horses  stolen. 

In  Nebraska :  One  soldier  killed,  three  or  four  small  herds  of  cattle 
taken. 

In  Utah:  Two  whites  killed,  and  perhaps  two  hundred  head  of  stock 
stolen  by  hungry  reservation  Utes,  whose  reservation  (almost  a  desert 
south  of  the  Uintah  Mountains)  affords  them  no  game;  and  not  enough 
food  having  been  provided  there,  and  being  accustomed  to  Utah  Valley, 
from  which  they  had  been  taken,  they  returned  and  continued  to  prey 
on  the  Mormons,  until  troops  were  sent  after  them,  when  they  returned 
to  their  reservationf  on  promise  of  being  fed. 

In  every  case,  except  those  named  below,  the  Indians  committing  the 
depredations  have  been  pursued  and,  in  some  cases,  the  stolen  stock 
recovered,  and^four  or  five  Indians  have  been  killed  in  these  pursuits. 
When  the  depredation  has  occurred  near  the  extensive  reserve  Indian 
district  north  of  the  North  Platte,  and  the  Indians  have  fled  across  that 
river  and  taken  refuge  among  the  numerous  bands  there  provided  for  by 
the  Government,  and  from  whose  country  white  men  are  by  treaty 
specially  excluded,  the  Indian  Department  has  not  deemed  it  politic  to 
allow  a  pursuit,  which,  if  attempted  at  all,  would  have  required  a  large 
force,  and  perhaps  led  to  a  war  in  which  peaceable  and  innocent  Indians 
might  have  sufiered.  While  this  conclusion  may  be  correct,  and  is 
humane  to  the  Indians,  the  settlers,  whose  stock  has  been  stolen  and 
herders  killed,  might  see  it  in  that  light  if  they  were  paid  for  their  losses 
out  of  the  Indian  annuities,  as  is,  I  believe,  provided  for  by  the  same 
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treaty  which  authorizes  these  Indians  to  hunt  anywhere  in  the  white 
settlements  south  of  their  own  lands. 

In  regard  to  discipline,  the  troops  of  nearly  all  the  posts  in  this  de- 
partmenty  when  not  out  scouting,  escorting  civilian  parties,  or  building 
posts,  have  been,  since  the  winter,  regularly  drilled,  and  target  practice 
held  weekly.  Considerable  imi)rovement  in  the  skill  of  the  men  has 
been  the  result,  though  while  in  late  years  such  continual  improvement 
has  been  made  in  the  arms  issued  to  the  soldier,  until  his  rifle  has  be- 
come a  delicate  and  valuable  instrument,  comparatively  little  care  is 
taken  that  the  hire  of  the  man  to  shoot  this  highly-improved  arm  has 
increased  with  the  character  and  expensiveness  of  his  arm  and  current 
rates  of  wages  on  the  frontier,  so  that  while  we  have  a  much  nicer  and 
more  different  arm  to  handle  than  we  used  to  have,  I  rather  think  we 
have  a  much  less  intelligent  soldier  to  handle  it. 

The  first  sergeant  of  a  company  of  troops  is  expected  to  keep  all  the 
books,  call  all  the  rolls,  attend  all  the  drills,  be  responsible  tor  all  the 
company  arms,  never  get  drunk;  he  and  the  other  sergeants  have  entire 
charge  of  the  men  in  quarters,  and  frequently  of  scouting  and  escort- 
ing parties,  and  are  expected  on  those  occasions  to  do  an  officer's  duty, 
and  the  duty-sergeant's  pay,  $17  per  month,  only  exceeds  by  a  few  cents 
per  day  that  of  the  private  soldiers,  (with  whom  they  have  to  eat  and 
sleep,  because  they  cannot  afford  a  separate  mess.)  Sergeants  of  en- 
gineers and  ordnance,  whose  duties  are  not  half  as  dangerous  and  not 
more  responsible,  receive  double  the  f)ay.  It  is  difficult  to  understand 
the  reason  of  this,  but  the  result  of  poor  pay  is  poor  sergeants,  and,  as 
a  rule,  the  line  does  not  get  non-commissioned  officers  who  command 
the  res|>ect  or  obedience  of  the  men. 

Desertions,  it  is  ttue,  have  somewhat  decreased  since  the  new  pay-bill 
went  into  operation,  but  if  a  sergeant  w^as  paid  as  in  the  ordnance  or 
engineers,  the  line  would  probably  secure  the  services  in  that  grade  of 
intelligent  young  Americans,  especially  if  there  was  a  prospect  ttiat 
occasionally  one  would  be  commissioned. 

There  are  only  eight  companies  of  the  Second  Cavalry,  averaging 
about  70  men  each,  in  this  department,  and  there  have  been  165  deser- 
tions among  them  in  eight  months  of  this  year.  In  one  regiment  of 
infantry  there  were  in  the  year  ending  January,  1872,  a  little  over  290  ' 
recruits  sent  them  and  a  little  over  300  desertions,  and  but  few  of  these 
men  are  ever  apprehended,  because  the  trifling  reward  offered  a  civilian 
for  the  deserter's  apprehension  and  delivery  is  not  enough  to  pay  ex- 
penses to  the  post  and  home  if  the  deserter  gets  fifty  miles  away.  Some 
of  this  wholesale  desertion  is  doubtless  due  to  incompetei^t  company 
commanders,  who  turn  the  discipline  of  their  men  over  to  harsh  and 
intern i)erate  sergeants;  but  the  reduction  in  the  number  of  desertions 
since  the  small  increase  in  the  man's  pay  indicates  that  a  still  further 
increase  would  be  attended  with  similar  good  effect. 

The  law  directing  post-schools  at  military  posts  has  been  generally 
carried  out  in  this  department.  It  is  prhposed  to  establish  a  system  of 
instraction  for  such  schools  as  soon  as  the  summer  and  fall  scouts  are 
over. 

Schedule  marked  A  shows  the  operations  and  movements  of  troops 
as  far  as  reported ;  B,  the  casualties  occurring  in  regiments ;  C,  the  pres- 
ent position  of  troops  in  the  Department.  It  will  be  seen  by  the  latter 
that  four  companies  of  the  Eighth  Infantry  have  been  recently  stationed 
at  Beaver,  Southern  Utah,  where  barracks  for  the  soldiers  to  the  amount 
allowed  by  law,  $20,000,  are  in  process  of  erection.  This  sum  is  entirely 
inadequate  to  build  storehouses,  hospital,  officers'  quarters,  a  guard- 
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hoase ;  the  officers  will  have  to  spend  the  winter  (which  at  that  eleva- 
tion is  severe)  in  tents,  and  I  recommend  an  appropriation  of  at  least 
$60,000  for  the  erection  of  proper  quarters,  store-houses,  &c.,  at  Uoiat 
place. 

The  necessity  for  a  military  station  in  that  district  of  country  is  due 
to  the  rapid  increase  of  valuable  mineral  discoveries  in  the  sterile 
mountains  of  Southern  Utah,  which  discoveries  are  generally  remote 
from  each  other  and  from  the  Mormon  settlements.  To  develop  these 
and  discover  others,  the  small  bands  of  miners  and  prospectors  should 
have  some  military  posts  near,  where  the  United  States  flag  is  kept  fly- 
ing, and  where  they  will  feel  that  they  have  friends  who  will  stand  by 
them ;  and  from  which  posts  frequent  expeditions  can  be  made  to  in- 
sure quiet  and  cover  their  advance.  I  also  think  that  a  military  statioa 
of  two  companies  of  cavalry  for  the  same  reason  is  now  needed  at  Saint 
George's  or  Ei.nab,  in  Southern  Utah,  where  the  United  States  Govern- 
ment and  its  flag  are  scarcely  known. 

I  also  have  to  request  that  a  sufficient  appropriation  be  asked  to  build 
a  two-company  post  on  the  Upper  Eepublican,  where  rapidly  advancing 
settlements  are  pushing  out,  &nd  where  the  Indians  go  in  large  numbers 
annually  to  hunt.  Thirty  thousand  dollars  will,  I  think,  cover  what  is 
needed  there.  (See  letter  of  Mr.  Eoyal  Buck,  appended,  marked  D, 
which  shows  how  the  settlers  there  feel  about  it.) 

The  officers'  and  men's  quarters  at  Camp  Douglas  are  old  and  dilapi- 
dated, built  about  eleven  years  since,  of  logs  resting  on  the  ground. 
They  are  now,  especially  those  of  the  men's,  scarcely  habitable  on  ac- 
count of  the  logs. in  that  damp  winter  climate  having  rotted.  New 
quarters  of  stone  can  be  erected  at  comparatively  a  small  expense  if  as 
the  stone  is  convenient  and  could  be  quarried  an^  brought  in  by  the 
soldiers  for  this  purpose.  I  have  to  ask  an  appropriation  of  $30,000 ; 
the  probable  unsettled  condition  of  affairs  there,  I  think,  will  make  the 
post  necessary  for  many  years,  and  hence  the  call  for  good  and  sufficient 
quarters. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

E.  O.  C.  ORD, 
Brigadier- Oeneralj  Commanding. 

Lieutenant-Colonel  James  B.  Fry, 
Assistant  Adjutant-Oeneral  United  States  Army^ 

Headquarters  Military  Division  of  the  Missouri^  Chicago^  IlL 
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Headquarters  Department  of  Texas, 

Office  Assistant  Adjutant-General, 

§an  Antonio^  Texas^  September  28,  1872. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  military 
operations  within  this  department  since  I  assumed  command,  January 
29,  1872  : 

After  due  examination  and  consideration,  I  deemed  it  advisable  to 
make  considerable  changes  in  the  station  of  certain  companies  and  regi- 
ments, with  a  view  of  getting  companies  of  the  same  regiment  together, 
or  as  nearly  so  as  practicable,  and  to  bring  more  cavalry  to  the  line  of  the 
Rio  Grande,  where  it  was  thought  it  could  be  made  more  useful.  These 
changes  were  made  with  our  own  transportation. 
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Beiug  apprehensive  that  the  system  of  subposts  found  in  operation 
(with  their  days  and  manner  of  scouting  prescribed  in  orders)  might 
degenerate  into  mere  routine,  I  thought  it  better  to  substitute  for  it 
another  ^ith  a  more  direct  responsibility,  as  follows : 

The  orders  now  existing  in  this  department  establishing  subposts,  and  prescribing 
the  namber  of  troops  at  each  post  to  be  engaged  in  scouting,  are  rescinded,  and  the 
IbllowiDg  substituted  therefor : 

Every  commanding  officer  will  be  held  responsible  that  within  the  limits  of  his  post, 
as  prescribed  in  General  Order  No.  6,  from  these  headquarters,  of  1871,  the  troops  under 
his  command  are  employed  to  the  extent  of  their  ability  in  giving  protection  to  exposed 
settlements  and  routes  of  travel,  and  in  guarding  a<rain8t  Indian  incursions  ;  and  in 
case  the  latter  do  occur,  that  they  be  not  content  with  a  mere  formal  pursuit  of  a  few 
days,  then  losing  trail  and  returning,  but  see  that  a  rigorous,  determined,  and  continued 
effort,  even  to  the  extent  of  privation  to  men  and  horses,  if  necessary,  bejpade  to  over- 
take and  panish  the  marauders.  To  this  end,  they  will  establish  such  camps  and  sta- 
tions on  mail-routes  and  near  settleipents,  and  direct  such  scouts  us,  in  their  opinion, 
will  most  surely  aid  in  accomplishing  the  desired  objects. 

If  this  system  has  not  been  altogether  successful  in  repressing  Indian 
raids,  it  is  not  the  fault  of  commanding  officers  or  that  of  the  troops. 
They  have  all  shown  great  zeal  and  intelligence  in  endeavors  to  capture 
and  to  punish  the  raiders.  • 

The  Texan  frontier  settlements  suffering  most  from  incursions  of  hos- 
tile Indians  are  those  on  the  north,  extending  from  Fort  Eichardson  by 
way  of  Forts  Griffin  and  Concho,  and  toward  Fort  Stockton  to  the 
Pecos  River,  a  distance  of  over  four  hundred  miles ;  and  those  on  the 
west,  down  the  Pecos  and  Rio  Grande  Rivers  as  far  as  Fort  .Mcintosh, 
about  the  same  distance. 

It  will  be  observed  that  the  northern  line  is  directly  opposed  by  the 
Indian  Territory,  where  are  collected  all  the  quasi  friendly  tribes,  and 
by  the  Staked  Plains,  the  home  and  hiding-place  of  all  the  marauding 
bands  who  refuse  t»  go  upon  reservations. 

There  is  free  and  unrestrained  intercourse  between  the  two  classes  of 
tribes,  and  it  is  well  known  that  the  Kiowas  of  the  first  class  have  been 
connected  with  the  latter  in  most  of  the  outrages,  maraudings,  and  mur- 
derings  during  the  past  summer. 

The  Staked  Plains  and  Indian  reservations  afford,  by  short  lines, 
refuge  and  security  to  these  outlaws,  and  to  their  plunder. 

The  western  line  is  exposed  to  outrages  from  bands  of  Indians  perma- 
nently located  in  Mexico,  and  others  who  make  of  Mexico  a  base  for 
operating  against  our  frontier  settlements,  and  by  short  lines,  a  refuge 
from  pursuit,  and  a  market  for  their  plunder. 

In  view  of  these  favoring  surroundings  it  is  nearly  impossible  for 
troops  acting  simply  on  the  defensive  a^  it  were,  and  limited  in  pursuit 
by  Hexico  on  one  side  and  reservations  on  the  other,  to  prevent  these 
raids  upon  settlements,  or  to  punish  the  marauders. 

In  aildition  to  these  Indian  outrages  the  frontier  Texan  settlements 
are  exposed  to  another  enemy  almost  as  fatal  to  their  prosperity  as  the 
Indians — ^the  cattle- thieves  from  New  Mexico,  on  the  northern  line,  and 
the  cattle-thieves  from  Mexico,  on  the  western  line. 

The  great  cattle-ranges  of  Western  Texas  lie  near  the  Rio  Grande, 
which  is  a  mere  mark  of  boundary  without  being  in  the  least  an  obstruc- 
tion to  the  oi)eratious  of  the  thieves.  It  is  an  obstacle  only  to  the  troops 
and  others  who  follow  them,  and  endeavor  to  recover  their  property. 
The  cattle-thieves  from  New  Mexico  are  in  league  with  the  Indians  of 
the  Staked  Plains,  to  whom  they  supply  arms  and  ammunition  and 
whatever  else  they  require. 

On  the  28th  March,  Sergeant  Wilson,  of  Company  I,  Fourth  Cavalry, 
sent  out  from  Fort  Concho  in  pursuit  of  a  (supposed)  body  of  Indian 
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maraaders,  overtook  tbein  and  had  a  brisk  little  fight,  killiug  2,  wound- 
ing 3,  capturing  1.  This  prisoner  proved  to  be  a  New  Mexican,  and  his 
account  of  himself,  in  brief,  was  that  he  was  one  of  about  fifty  men 
from  Few  Mexico,  who  were  regularly  employed  to  come  to  Texas  to 
steal  cattle.  He  gave  the  name  of  his  employer  and  the  wages  he  was 
to  receive ;  mentioned  the  camps  of  Indians  on  the  road  who  were 
working  in  concert  with  them,  and  related  his  operations  generally  to 
day  of  his  capture.  He  stated  what  was  hardly  credited,  that  there 
was  a  good  wagon-road  across  the  Staked  Plains,  with  plenty  of  perma- 
nent water  and  grass,  and  that  all  the  stolen  cattle  were  driven  over  it 
to  Few  Mexico.  I  directed  measures  to  be  taken  to  verify  as  far  as 
X)08sible  his  statement.  A  party  was  sent  from  Concho,  which,  under 
his  guidance,  found,  on  the  headwaters  of  the  Colorado,  the  large  In- 
dian camp  he  spoke  of,  but  abandoned,  and  evidences  of  large  numbers 
of  horses  and  cattle  having  been  driven  that  way. 

With  a  view  of  breaking  up  this  cattle-stealin*?,  and  stopping  incur- 
sions of  hostile  Indians  along  the  northern  frontier,  1  directed,  in  May, 
Colonel  Mackenzie,  Fourth  Cavalry,  to  establish  a  camp  of  cfivalry  and 
infantry  on  the  Fresh  Fork  ofthe  Brazos,  from  which  his  cavalry  should 
operate  in  pursuit  of  hostile  Indians. 

Colonel  Mackenzie  had  the  New  Mexican  as  a  guide,  and  in  his  opera- 
tions discovered  the  road,  which  he  (the  guide)  had  passed  over  on  his 
way  from  New  Mexico.  Its  appearance  indicated  that  large  herds 
of  cattle  had  passed  over  it,  though,  from  recent  rains,  it  was  impossible 
to  judge  how  long  before.  Colonel  Mackenzie  determined,  very  properly, 
to  follow  it,  to  find  its  termination,  and  i)ossibly  toxecover  some  of  the 
cattle.  It  led  him  directly  across  the  Staked  Plains,  where  he  found 
plenty  of  water  and  grass,  to  near  Alamo  Gordo,  in  New  Mexico. 
After  striking  the  settlement  it  gradually  broke  up  into  small  trails  that 
promised  no  result  from  further  advance.  He  endeavored  to  find  the 
parties  charged  by  the  guide  as  being  engaged  in  this  traflSc,  but  they 
could  not  be  found.  They  had  probably  left,  he  reports,  to  escape  cap- 
ture by  a  party  of  citizens  who  were  arresting  cattle-thieves,  and  taking 
possession  of  stolen  cattle. 

On  his  return  Colonel  Mackenzie  took  the  route  from  Fort  Bascom  to 
head  of  lied  River,  thence  to  his  camp  on  Fresh  Fork  of  Brazos.  Of 
this  last  route  he  says : 

This  route  has  permanent  and  excellent  water  across  the  plains,  and  no  distance  of 
more  than  30  miles  between  water.  All  the  water  runs  into  Red  River,  the  Palo 
Douro  being  undoubtedly  the  Upper  Red  River.  The  trail  I  took  in  goinp;  across  is 
more  dependent  on  rain,  but  the  Palo  Douro  trail  has  permanent  spring-water.  There 
is  good  water  and  grass  by  both  routes,  they  being  in  almost  every  respect  better 
than  the  Pecos  trails,  and  could  be  made  safe  to  legitimate  cattle-drovers. 

This  is  the  first  instance,  in  my  knowledge,  where  troops  have  been 
successfully  taken  across  the  Staked  Plains,  This  fact,  that  troops  can 
be  so  moved,  and  the  general  knowledge  of  the  country,  and  the  specific 
knowledge  of  the  routes  and  modus  operandi  of  the  cattle-thieves,  ob- 
tained by  Colonel  Mackenzie,  I  regard  as  very  important,  and  well 
worth  the  summei^s  labor.  Maps  and  itineraries  are  being  prepared  by 
him,  and  will  be  completed  when  his  command  comes  in,  (by  November 
1.)    As  soon  as  receiv'ed  they  will  be  forwarded. 

So  far  he  has  failed  to  find  any  Indians.  He  appears  to  think  they 
have  gone  north  of  Red  River,  to  keep  out  of  his  way.  It  is  believed, 
too,  that  the  Apaches,  Comanches,  Jind  other  bands  recently  gone  to 
Mexico,  are  the  bands  who  have  also  been  driven  from  that  country  by 
Mackenzie's  operations  there.    In  March  last  the  President  directed 
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that  all  persons  iu  the  iDdian  Territory  south  of  Kansas  aud  west  of 
Arkansas  and  Missoari  (except  such  as  bore  authority  from  superin- 
tendent of  Indian  afiairs  in  the  Territory  to  remain,  and  such  as  are 
actually  in  good  faith  engaged  in  building  and  operating  the  railroads 
now  being  constructed  through  the  Creek  and  Choctaw  countries)  be  at 
once  removed;  and  that  a  sufficient  military  force  be  detailed  for  the 
purpose.  The  carrying  out  of  this  order  was  confided  to  Colonel  Grier- 
Bon,  Tenth  Cavalry,  under  the  following  instructions : 

Tan  will  communicate  at  once  with  the  superintendent  of  Indian  affairs  for  Indian 
Territory,  or  if  that  is  impracticable,  with  the  local  agents,  and  obtain  from  them  the 
nanue  and  location  of  the  persons  authorized  to  remam,  and  also  the  names  and  loca- 
tion of  nnaatborized  intruders,  whose  removal  is  ordered.  To  these  latter  you  will 
caQse  notice  to  be  given  of  the  order  of  the  President  for  their  removal,  and  of  your 
instractionB  for  its  enforcement;  and,  fixing  a  reasonable  time,  you  wiU  inform  them 
that  at  the  expiration  of  that  time  they  must  leave  the  Indian  Territory ;  if  not,  that 
force  will  have  to  be  used  to  effect  this  removal.  They  should  be  impressed,  too,  with 
the  fact  that  this  order  has  been  given  after  a  great  deal  of  discussion  of  the  matter  in 
the  public  newspapers  and  in  Congress,  and  that  there  is  not  the  slightest  chance  of 
its  being  recalled.  It  is  'hoped  this  will  be  sufficient  to  induce  a  general  acqui- 
escence, and  that  nothing  more  than  a  mere  show  of  force  will  in  any  case  be  neces- 
sary. If,  however,  unfortunately,  they  will  not*listen,  and  quietly  retire,  and  it 
becomes  necessary  to  use  force,  you  are  expected  to  do  so,  aud  in  such  a  way  as  will 
effectually  show  there  is  no  hope  but  in  oompliance.  At  tbe  same  time  you  will  be 
careful  to  impress  upon  aU  engaged  in  this  duty  that  no  unnecessary  violence  is  to  be 
exercised  toward  these  people,  nor  are  they  to  be  subjected  to  auy  exactions  or  losses, 
nor  made  to  undergo  any  hardships  not  inseparable  from  a  thorough  execution  of  the 
order.  It  is  barely  possible  there  may  be  attempts  to  organize  a  resistance.  You 
should  take  measures  to  have  yourself  promptly  informed  of  every  effort  of  this  kind, 
and  in  every  case  your  force  in  hand  should  be  sufficient  to  render  any  resistance 
hopeless. 

Under  his  judicious  management  the  removal  has  been  effected  with- 
out trouble  or  a  single  complaint,  so  far  as  I  have  heard. 

In  consequence  of  this  duty,  and  others  connected  with  troubles  on 
the  line  of  the  Mexico,  Kansas,  and  Texas  railroads,  it  was  found  neces- 
sary to  re-occupy  Fort  Gibson.  Two  companies  of  the  Tenth  Cavalry, 
and  two  companies  of  the  Twenty-fifth  Infantry,  now  occupy  that  post. 
It  is  doubtful  if  there  are  sufiicient  quarters  for  these  troops  and  ofi&cers. 
1  shall,  however,  visit  that  post  early  in  iN'ovember,  and  determine  the 
number  of  troops  necessary  to  be  retained  there.  It  is  believed  that  one 
company  at  least  can  be  sent  to  Fort  Sill  for  the  winter. 

To  remedy  as  far  as  practicable  irregularities  on  the  Rio  Grande  fron- 
tier tbe  following  instructions  were  issued  to  commanders  of  posts  along 
that  line : 

Nnmerons  reports,  official  and  otherwise,  have  reached  those  hca<lquarter8  of  irregu- 
larities along  the  Kio  Grande  frontier.  It  is  stated  that  parties  of  Mexicans,  sometimes 
armed,  cross  to  this  side,  steal  cattle,  and  commit  other  crimes,  aud  that  parties  of 
Mexicans  living  on  this  side,  quasi  citizens  of  the  United  States,  also  cross  to  the 
Mexican  side  and  commit  depredations  there.  These  irregularities  are  believed  to  be 
mostly  due  to  the  condition  of  revolution  in  which  the  Mexicans  find  themselves  at 
present.  The  defeated  bands  of  either  party  seek  safety  by  crossing  the  river,  where 
they  watch  for  a  favorable  opportunity  to  return — frequently  joined  by  fiiends  from 
thifl  side. 

But,  whatever  the  reason,  a  vigorous  effort  must  be  made  to  save  our  frontier  from 
becoming  a  theater  of  robberies  and  a  refuge  for  armed  bodies  of  Mexicans  on  one  side, 
er  a  'boBe  for  organizing  offensive  operations  to  be  carried  on  within  tbe  limits  of  a 
ixiendly  power  on  the  other. 

All  the  cavalry  that  can  be  spared  from  other  posts  has  been  ordered  to  Fort  Brown 
and  Ringgold  Barracks.  This  cavalry  is  not  intended  for  duty  at  those  posts,  but  for 
•«Tice  in  watching  and  patroling  the  river  to  prevent  violations  of  our  territory  by 
vatad  bodies  of  any  description  m>m  either  side  the  river,  and  to  afford  protection  to 
•or  revenue  officers  while  engaged  in  the  execution  of  their  duties. 

Tbe  commanding  officers  of  all  posts  on  the  Rio  Grande  will  cause  their  troops  to  be 
vigilant,  to  find  out  and  capture  and  disarm,  and  turn  over  as  prisoners  to  their  respect- 
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ive  posts,  any  armed  body  of  Mexicans  found  on  our  soil ;  as  also  armed  bodies  of  men 
on  our  side  who  contemplate  making  Mexico  the  scene  of  warlike  operations. 

The  commanding  officer  of  Fort  Brown,  with  the  company  of  Fourth  Cavalry 
en  rouU  to  his  post,  and  the  company  of  infantry,  which  he  is  authorized  to  mount,  is 
expected  to  do  this  as  far  up  the  Rio  Grande  as  Ringgold  Barracks. 

The  commanding  officer  Ringgold  Barracks,  with  the  company  of  Ninth  Cavalry 
under  orders  to  report  to  him,  is  expected  to  do  this  service  as  far  up  the  river  as  the 
San  Juanito. 

The  commanding  officer  Fort  Mcintosh,  from  the  San  Juanito  to  Kin^bury's  Rapids. 

The  commanding  officer  Fort  Duncan,  from  the  latter  point  to  any  point  above  where 
he  learns  of  any  cause  for  action. 

The  limits  of  operations  given  above  are  for  general  guidance.  They  will  not  be 
observed  when  opportunity  occurs  to  either  command  to  accomplish  anything  by  going 
beyond  them. 

I  am  assured  that  the  action  taken  by  officers  in  pursuance  of  these 
instructions,  has  greatly  diminished  the  irregularities  complained  of, 
though  not  by  any  means  effectually  stopping  them.  It  is  believed  they 
never  can  be  stopped  without  radical  changes  in  the  character  of  the 
Mexican  border  population. 

The  commanding  officer  of  government  forces  in  Piedras  Negras, 
Mexico,  directly  opposite  to  Fort  Duncan,  Texas,  having  been  for  some 
time  besieged  by  superior  revolutionary  forces,  abandoned  that  place  oa 
the  night  of  March  1,  and  brought  all  his  force  and  arms  to  Fort  Dun- 
can and  surrendered  them  to  the  commanding  officer.  Having  been 
disarmed  they  were  disbanded. 

Some  time  after  an  attempt  was  made  to  re-organize  this  force  on  oar 
side  the  river  for  purpose  of  recrossing  into  Mexico.  Some  arms  and 
ammunition  and  a  number  of  recruits  were  obtained.  Captain  Meyer, 
Ninth  Cavalry,  commanding  at  Fort  Mcintosh,  hearing  of  this,  i)ro- 
ceeded  to  the  cjimp,  and  arrested  all  the  parties — seven  officers  and 
thirty-seven  privates. 

The  commander,  with  a  large  part  of  the  command,  had  crossed  the 
Rio  Grande  the  night  before.  Keturning  to  this  side  a  few  days  after, 
he  was  also  arrested  by  Captain  Meyer,  and  sent  with  the  other  officers 
to  their  headquarters,  where  they  were  held  subject  to  the  civil  authori- 
ties for  breach  of  neutrality  laws ;  the  privates  were  released.  But  as 
the  civil  authorities  failed  to  take  any  action  iu  their  case,  I  was  in- 
structed to  release  them  on  their  x)arole  to  appear  whenever  called  ibr. 
Vix  to  this  time  they  have  not  been  called  for  by  the  civil  authorities. 

I  do  not  think  that  Forts  Mcintosh  and  Quitman  are  of  sufficient  use 
to  warrant  their  retention  as  military  posts.  Mcintosh  is  too  remote 
from  the  Nueces  settlements  to  be  of  any  protection  to  them,  and  as  a 
mere  point  to  be  held  on  the  Rio  Grande  is  of  no  particular  value.  A. 
company  of  cavalry  encamped  near  the  settlements  on  the  Cariso  would 
be  of  practical  service  to  them.  Having  it  chjinged  frequently  from 
Fort  Clark,  no  quarters  need  be  built,  as  in  case  of  very  severe  weather 
it  could  be  brought  into  the  post.  Quitman  appears  of  no  value  except 
as  a  point  on  the  mail  route  to  be  protected,  and  this  could  be  done  by 
a  detachment  from  Fort  Davis  quite  as  well,  and  thus  save  all  the  sur- 
roundings of  a  post.  Or  one  company  might  be  kept  there  detached 
from  Fort  Davis,  to  be  changed  frequently — Fort  Davis  to  be  considered 
as  its  post.  I  respectfully  recommend  that  both  these  posts  be  aban* 
doned  as  military  posts. 

The  great  extent  of  country  covered  by  military  posts  in  this  dejiart- 
ment,  and  the  means  of  communicating  between  them  limited  generally 
to  wagons,  renders  the  regular  payment  of  the  troops  a  matter  of  great 
labor  and  much  time.  With  our  limited  number  of  paymasters,  it  was 
found  imi)racticable  to  do  it  without  a  change  of  system.    On  the  rec- 
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ommeDdation  of  the  chief  paymaster,  the  following  arraDgemeut  w.as 
made: 

I.  The  payment  of  troops  in  this  department  will,  until  further  orders,  be  made 
ander  the  following  directions  and  assignments  of  paymasters : 

Major  E.  D.  Jndd  to  be  stationed  at  San  Antonio,  Texas,  reporting  to  the  chief  pay- 
master for  Buch  duty  as  may  be  assigned  him. 

II.  Major  George  £.  Glenn  to  be  stationed  at  San  Antonio,  Texas,  and  is  charged  with 
the  payment  of  the  troops  at  Fort  Mcintosh,  Ringgold  Barracks,  Fort  Brown,  and 
Brazos  Santiago. 

III.  Major  J.  W.  Nicholls  to  be  8tatione<l  at  Galveston,  Texas,  and  is  charged  with  the 
payment  of  the  troops  at  Forts  Richardson,  Griffin,  Sill,  and  their  snb-stations. 

lY.  Major  P.  P.  G.  Hall  to  be  stationed  at  Fort  Concho,  Texas,  and  is  charged  with 
tbe  payment  of  the  troops  at  Forts  Concho,  McKavett,  Clark,  Dancan,  and  their  sub- 
stations. 

V.  Major  W.  P.  Oonld  to  be  stationed  at  Fort  Stockton,  and  is  charged  with  the  pay- 
ment of  the  troops  at  Forts  Stockton,  Davis,  Quitman,  Bliss,  and  their  sub-stations. 

Under  this  arrangement  the  troops  have  been  regularly  paid.  For 
the  payment  of  troops  at  Fort  Gibson,  we  have  been  indebted  to  a  pay- 
master Irom  Department  of  the  Missouri.  The  completion  of  the  Texas 
Central,  and  Mexico,  Kansas,  and  Texas  roads  in  a  very  short  time  will 
enable  us  to  dispense  with  this  arrangement,  and  do  all  of  our  own 
work. 

The  transportation  of  supplies,  almost  entirely  by  wagons,  to  the 
various  posts  scattered  over  this  immense  department,  is  a  matter  of 
serious  importance,  and  of  great  difficulty.  The  contracts  for  this  ser- 
vice have  been  made  this  year  at  what  are  regarded  as  reasonable  rates, 
and  lower  than  those  of  last  year. 

It  is  believed  that  by  adopting  a  modified  schedule  of  routes,  which 
will  be  submitted  in  time,  that  another  year  this  work  can  be  simplified, 
and  be  procured  at  still  lower  rates. 

The  progress  of  railroads  in  this  State  will  assist  in  this  at  present, 
and  in  a  few  years  will  entirely  change  the  present  system. 

No  complaints  have  thus  far  reached  me  of  any  failure  of  contractors 
to  deliver  supplies  in  time. 

To  prevent,  as  far  as  practicable,  the  shipment  of  imperfect  stores, 
I  have  given  the  following  instructions  to  all  concerned : 

The  great  expense  attending  the  transportation  of  stores  in  this  department  renders 
it  Tery  important  that  only  such  as  are  in  perfect  condition  for  lise  be  transported. 

Hereafter,  when  supplies  are  to  be  shipped  for  use  of  troops  from  any  supply  depot 
in  San  Antonio,  or  from  any  post,  they  will  iirst  be  carefully  inspected,  and  none  sent 
that  are  not  perfect  in  quality  and  condition.  Original,  or  other  packages,  the  condi- 
tion of  whose  contents  is  not  fully  known,  will  not  be  sent  without  the  prescribed 
examination.  Stores  unfit  for  use  should  be  detected  at  the  depots  and  inspected,  and, 
if  necessary,  condemned  and  disposed  of  there,  and  the  Government  saved  the  useless 
ezpezise  and  trouble  of  their  transportation  to  posts  where  they  are  of  no  use,  and 
where  the  final  disposition  of  them  entails  additional  expense,  and  often  very  great 
inconvenience. 

The  difficulties  and  complications  arising  from  the  anomalous  tenure 
of  the  sites  of  all  of  our  military  posts,  has  been  fully  reported  upon 
by  former  commanders  of  this  department,  and  is  familiar  to  all.  I 
only  refer  to  it  here  to  state  that  there  is  no  diminution  of  the  troubles 
connertted  therewith. 

The  Tenth  Infantry  has  been,  for  nearly  four  years  past,  stationed  on 
the  Lower  Rio  Grande,  and  the  men  were  suffering  a  great  deal  from  the 
effects  of  that  debilitating  climate.  I  have  given  orders  for  it  to  change 
stations  with  the  Twenty-fourth  Infantry.  The  change  is  now  being 
effected  gradually,  as  we  use  our  own  transportation. 

The  labor  and  "privations  of  the  troops  in  this  department  are  both 
severe.  Much  of  the  privation  is  due  to  the  effects  of  climate,  which 
render  it  impossible  to  grow  fruit  or  vegetables  at  many  of  the  posts, 
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and  prevent  their  being  supplied  from  the  depot,  as  such  articles,  and 
many  other  essential  small-stores,  spoil  en  route. 

The  cavalry  particularly  are  constantly  at  work,  and  it  is  a  kind  of 
work  too  that  disheartens^  as  there  is  very  little  to  show  for  it.  Yet 
their  zeal  is  untiring,  and  if  they  do  not  always  achieve  success,  they 
,  always  deserve  it.  I  have  never  seen  troops  more  constantly  employed. 
The  recent  legislation  of  Congress  in  the  interest  of  the  enlisted  men 
of  the  Army,  will  have,  I  believe,  a  very  happy  effect  upon  that  not 
wholly  appreciated  class,  and  render  them  more  zealous,  if  possible,  in 
performing  their  arduous  and  thankless  labors. 

The  officers  of  the  general  st^ff  on  duty  at  these  headquarters  are 
efficient  aud  faithful  officers,  and  to  them,  as  also  to  my  personal- staff, 
I  am  greatly  indebted  for  cheerful  and  ready  assistance  in  every  effort 
for  the  public  service, 

I  respectfully  inclose  a  statement  of  all  ludian  depredations  that 
have  occurred  in  the  department  thus  far  reported,  a  tabular  statement 
of  expeditions  and  scouts,  a  statement  of  the  movements  of  troops, 
and  a  synopsis  of  labor  performed. 

I  am,  colonel,  very  respectfullv,  vour  obedient  servant, 

.   C.  C.  AUGUR, 
Brigadier-General,  U.S.A.,  Commanding. 
Colonel  James  B.  Fry, 

Assistant  Adjutant-Ge'neral,  Headquarters  Military 

Division  of  the  Missouri,  Chicago,  Illinois. 
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Headquarters  Military  Division  of  the  Atlantic, 

Philadelphia,  Pennsylvania,  October  1,  1872. 

Sir  :  In  conformity  with  the  instructions  of  the  General-in-Chief,  I 
have  the  honor  to  submit  for  his  information  the  following  report  of  the 
operations  of  the  troops  in  this  dirision  since  the  date  of  the  last  report, 
viz,  October  24, 1871. 

The  Military  Division  of  the  Atlantic  is  formed  by  the  Departments 
of  the  East  and  of  the  Lakes,  and  geographically  extends  from  the  west 
end  of  Lake  Superior  to  Eastport,  Maine,  aud  from  the  latter  post  to 
the  Capes  of  Virginia. 

The  troops  located  therein  consist  of  4  companies  of  engineers,  31 
batteries  of  artillery-,-  13  companies  of  infantry,  12  detachments  of 
ordnance,  garrisoning  23  posts,  exclusive  of  arsenals. 

The  changes  in  the  geographical  limits  of  the  division  and  of  the 
troops  stationed  therein  have  been  during  the  past  year  as  follows : 

Soon  after  the  date  of  my  last  report,  the  State  of  North  Carolina 
was  transferred  from  the  Department  of  the  East  to  the  Department  of 
the  South,  and  with  it  the  troops  then  on  duty  in  the  State,  viz,  one 
company  of  cavalry  and  seven  batteries  of  artillery. 

On  November  2, 1871,  under  the  orders  of  the  War  Department,  four 
companies  of  the  Eighth  Regiment  Infantry,  under  a  field  officer,  were 
transferred  from  the  Department  of  the  East  to  the  Military  Division 
of  the  Missouri,  and  on  July  5,  1872,  the  remaining  companies  of  the 
regiment,  together  with  the  headquarters,  were  transferred  to  the  same 
division- 

The  only  movements  of  the  troops  in  the  division  during  the  year 
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have  been  the  seading  on  May  12  last,  to  Honghton,  Michigan,  of  parts 
of  foar  companies  of  the  First  Infantry,  on  the  requisition  of  the  gov- 
ernor of  the  State,  approved  at  Washington,  to  aid  the  civil  authorities 
in  the  suppression  of  disorders  in  the  mining  region. 

The  following  changes  of  stations  of  troops  have  also  been  made: 
Battery  F,  Fourth  Artillery,  from  Fort  Foote  to  Fort  Washington, 
Maryland ;  Battery  M,  Fourth  Artillery,  from  Fort  Washington  to  Fort 
Foote,  Maryland. 

In  September  last,  Fort  Washington,  Maryland^  being  required  by 
the  Engineer  Department,  its  garrison.  Battery  F,  Fourth  Artillery, 
was  transferred  to  Fort  McHenry,  Maryland. 

I  transmit,  herewith,  the  reports  of  Brigadier-Generals  McDowell  and 
Cooke,  commanding  respectively  the  Departments  of  the  East  and  of 
the  Lakes. 

I  also  forward  the  reports  of  the  several  chiefs  of  staff  at  these  head- 
quarters. 

I  beg  leave  to  concur  with  the  recommendations  contained  in  the 
report  of  Brigadier-General  Irvin  McDowell,  of  the  urgent  necessity  for 
the  establishment  of  a  penal  post,  where  prisoners  sentenced  by  general 
courts-martial  to  imprisonment  and  hard  labor  can  not  only  be  properly 
punished,  but  where  measures  can  be  taken  to  reform  those  capable  of 
reformation  and  restoration  to  the  Wrvice,  and  the  service  purged  of 
those  proved  to  be  incorrigible.  In  connection  with  this  subject,  atten- 
tion is  invited  to  the  report  of  Brigadier-General  P.  St.  G.  Cooke,  who 
fully  sets  forth  the  evils  arising  from  having  no  proper  place  to  send 
prisoners,  and  also  states  that,  in  case  some  such  place  is  not  provided, 
the  prisons  at  the  several  posts  in  his  command  will  have  to  be  en- 
larged. 

1  beg  leave  also  to  invite  the  attention  of  the  General-in-Chief  tojthe 
recommendation  made  some  time  since,  that  an  appropriation  be  asked 
for  to  erect  suitable  barracks  and  quarters  at  David's  Island,  in  !New 
York  Harbor.  Last  November  twelve  months,  when  the  Eighth  Eegi- 
ment  of  Infantry  was  ordered  to  New  York,  preparatory  to  going  west, 
there  were  no  quarters  that  could  be  assigned  but  the  unsuitable 
remains  of  former  hospital,  then  standing  on  David's  Island^  these 
were  repaired  and  put  in  as  good  condition  as  possible,  and  were  occu- 
pied during  the  time  the  regiment  remained.  These  emergencies  of 
sudden  and  unexpected  concentration  of  .troops,  and  the  occasional 
nei^ssity  of  removing  garrisons  in  the  harbor  and  for  repairs  of  the 
works,  or  for  sanitary  reasons  in  case  of  epidemics,  render  necessary 
additional  quarters  in  the  harbor  over  and  above  those  supplied  by  the 
regular  works,  and  as  the  Government  has  purchased  David's  Island, 
and  it  is  favorably  situated  both  as  regards  its  being  supplied  and  sani- 
tary condition,  I  hope  no  time  will  be  lost  in  erecting  on  it  suitable 
quarters  for  officers  and  men. 

Very  respectfully,  your  obedient  servant, 

GEO.  G.  MEADE, 
Major-Oeneral  Commanding, 

Ihe  Apjtjtant-General  of  the  Aemy, 

Washmgton^  JD,  C. 
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EEPORX  OF  BRIGADIER  GENEEAL  McDOWELL. 

Headquarters  Department  of  the  Bast, 

Ne^jo  York  City,  September  30, 1872. 

Sir:  In  obedience  to  the  instructions  of  the  major-general  command- 
ing the  division,  conveyed  in  your  letter  of  the  14tli  instant,  I  have  the 
honor  to  submit  the  following  report  of  operations  in  this  department 
during  the  year  ending  September  30, 1872. 

October  10  and  11. — Pursuant  to  instructions  from  Major  G.  H.  Mor- 
gan, Fourth  Artillery,  commanding  at  Raleigh,  !North  Carolina,  Batter- 
ies "G''  and  "K,"  Fourth  Artillery,  rejoined  their  respective  stations, 
(the  former  Fort  Johnson,  the  latter  Fort  Macon,)  from  detached  service 
in  Robeson  County,  North  Carolina. 

October  17, 1871. — In  compliance  with  instructions  from  the  War  De- 
partment of  October  11,  Captain  H.  W.  Clossou,  First  Artillery,  with 
three  companies  of  the  First  Artillery  from  Fort  Hamilton,  one  from 
Fort  Wardsworth,  and  two  from  Fort  Wood,  New  York  Harbor,  and 
Colonel  Bomford,  with  the  Eighth  Regiment  of  Infantry  from  David's 
Island,  the  whole  under  command  of  Colonel  I.  Vodges,  First  Artillery, 
proceeded  to  Brooklyn,  New  York,  to  assist  Supervisor  S.  B.  Dutcher, 
Internal  Revenue  Department,  in  the  execution  of  his  duties.  The 
troops,  after  performing  in  a  creditable  manner  the  duties  assigned 
them,  returned  to  their  respective  stations  in  the  evening,  with  the  ex- 
ception of  one  company  of  the  Eighth  Infantry,  which  retrained  at  the 
navy-yard  in  charge  of  the  captured  property  until  October  19. 

November  1. — The  Sta.te  of  North  Carolina  was  transferred  to  the  De- 
partment of  the  South  by  General  Orders  No.  66^  War  Department, 
Adjutan^Genera^8  Office,  November  1, 1871. 

November  2. — In  pursuance  of  instructions  from  the  division  com- 
mander, four  companies  (D,  E,  G,  and  I)  of  the  Eighth  Infantry,  under 
Major  J.  D.  Wilkins,  Eighth  Infantry,  left  David's  Island,  New  York 
Harbor,  for  Chicago,  Illinois,  in  the  Military  Division  of  the  Missouri. 

November  6,  7,  and  8. — In  pursuance  of  instructions  from  the  War 
Department,  based  on  the  representations  of  the  Secretary  of  the  Treas- 
ury as  to  the  possibility  of  there  being  a  riot  in  New  York  City  during 
the  November  elections,  the  troops  at  Forts  Hamilton  and  Wood,  New 
York  Harbor,  were  held  in*  readiness  to  come  to  New  York  at  a  mo- 
ment's notice,  with  a  view  to  protecting  the  treasure  in  the  office  of  the 
Assistant  Treasurer  of  the  United  States.  No  occasion  arose  for  the 
use  of  the  troops. 

December  12. — I  inspected  the  post  of  Fbrt  Wood,  New  York  Harbor. 

February  12, 1872. — The  remains  of  Brigadier-General  Robert  Ander- 
son, United  States  Army,  were  brought  to  New  York  City  from  Fort 
Monroe,  Virginia,  and  were  deposited  temporarily  in  the  Marble  Ceme- 
tery, Setjond  avenue. 

March  24  and  25. — I  inspected  Forts  McHenr}^,  Foote,  and  Washing- 
ton, Maryland. 

April  3. — ^The  remains  of  Brigadier-General  Anderson  were  taken 
from  the  Marble  Cemetery,  S^nd  avenue.  New  York  City,  to 
the  foot  of  Thirty-fourth  street,  North  River,  and  placed  on  a  steamer 
for  West  Point,  the  place  of  final  interment.  Light  Battery  K  and 
Batteries  E  and  H,  First  United  States  Artillery,  several  regiments  of 
the  National  Guard,  State  of  New  York,  civic  societies,  &c.,  acted  as  an 
escort  on  the  occasion. 
.  April  25. — I  inspected  Fort  Monroe,  Virginia. 
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May  11, — I  inspected  Forts  Hamilton  and  Wadswortb,  New  York 
Harbor. 

June  19. — In  compliance  with  instrnctions  from  the  War  Department, 
Batteries  M  and  F,  Fourth  Artillery,  stationed  respectively  at  Fort 
Washington  and  Fort  Foote,  Maryland,  exchanged  stations. 

Daring  the  months  of  July  and  August  I  inspected  the  eastern  posts 
of  the  department  and  the  post  of  Plattsburgh  Barracks,  Kew  York. 

July  5. — la  obedience  to  orders  firom  division  headquarters,  the  head- 
quarters and  companies  A,  B,  O,  F,  H,  and  K,  of  the  Eighth  Infantry, 
stationed  at  David's  Island,  New  York  Harbor,  left  that  post  for  the 
Military  Division  of  the  Missouri.  The  post  remains  in  charge  of  an 
agent  of  the  Quartermaster's  Department. 

Sq^tembet'  16. — In  compliance  with  instructions  from  division  head- 
qoarters.  Battery  F,  Fourth  Artillery,  left  Fort  Washington  for  Fort 
McHenry,  Maryland.  The  former  post  is  now  in  charge  of  the  Engineer 
Department 

As  the  officers  at  Plattsburgh  Barracks  are  much  crowded  in  their 
quarters,  and  may  become  so  much  so,  when  the  northern  portion  of  the 
reservation  at  that  place  is  set  apart  for  civil  purposes,  as  to  make  it 
necessary  to  hire  quarters  in  the  village,  at  a  great  distance  from  the 
men,  I  have  to  recommeftd  that  the  battery  of  the  First  Artillery,  now 
there,  be  transferred  this  autumn  to  New  York  Harbor,  in  order  to  give 
another  battery  to  the  extensive  and  important  works  on  Staten  Island. 
These  works  will  soon  have  sufficient  quarters  for  this  addition,  which 
they  much  need. 

A  recent  visit  to  Halifax,  and  to  the  British  troops  stationed  there, 
has  confirmed  me  in  the  opinion  I  have  heretofore  expressed  in  my 
reiK>rts,  that  in  the  manner  of  enforcing  discipline  we  are  much  behind 
the  British  service.  I  find  that,  while  their  soldiers  are  worse  paid, 
worse  fed,  and  worse  clothed,  their  punishments  are  milder  and  their 
discipline  much  betDer  than  with  us. 

Much  of  this  diflFereuce  between  us,  in  the  latter  particular,  is,  I  think, 
beyond  a  question  due  to  their  system,  and  to  our  want  of  one,  in  the 
matter  of  military  punishments.  This  subject  has  been  already  before 
the  War  Department,  and  by  it  submitted  to  Congress,  and  I  wish  to 
add  here  but  one  additional  remark  to  what  I  have  before  said  on  this 
subject ;  that  is,  that  while  their  system  is  more  readily  and  more  per- 
fectly carried  out  by  appropriate  buildings,  it  is  not  dependent  upon 
them.  At  Halifax  the  military  prison  was  in  an  old  frame  building  of 
but  little  value.  I  am  sure,  the  systenn^  as  far  as  it  is  applicable,  can  be 
readily  adopted  in  our  service  at  comparatively  little  cost,  and,  by 
authority  of  the  War  Dei)artment,  without  further  legislation. 

I  inclose  herewith  a  return  showing  the  present  distribution  of  the 
troops  in  the  department;  also,  the  reports  of  the  several  chiefs  of  the 
staff  departments  at  these  headquarters,  exhibiting  in  detail  the  opera- 
tions of  their  departments  during  the  past  year. 
Very  respectfully,  your  obedient  servant, 

iRviN  McDowell, 

Brevet  Major  Generalj  Commanding  Department. 

The  Assistant  Adjutant-Geneeal, 

Headquarters  Military  Division  of  the  Atlantic^ 

•  rhiladelphiaj  Pennsylvania, 
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EEPORT   OF   BRIGADIER  GENERAL   COOKE. 

Headquarters  Department  of  the  Lakes, 

Detroit^  Michigan^  September  27, 1872. 

Sir:  I  have  the  honor  to  report,  as  follows,  the  operations  of  this 
military  department  in  the  last  year. 

No  change  has  taken  place  since  my  last  annual  report  in  the  stations 
of  the  First  Infantry  and  three  batteries  First  Artillery,  which  consti- 
tute the  military  force  of  the  department. 

The  northern  part  of  this  State,  but  especially  the  great  promontory 
into  Lake  Superior,  is  a  sterile  copper  and  iron  mining  region ;  it«  chief 
population  miners — many  of  these  rude  and  ignorant  foreigners;  the 
civil  authorities  are  feeble,  and  there  is  no  militia  organization  in  the 
State. 

In  May  last  at  least  1,500  of  these  miners,  in  the  vicinity  of  Houghton, 
combined  in  a  ''^ strike;'^  they  became  nearly  all  armed,  and  at  last  not 
only  defied  the  civil  authorities,  but  rescued  prisoners,  disarmed  the 
sheriff's  posse,  and  threatened  the  peaceably  disposed.  The  governor  of 
the  State,  presenting  to  me  official  proofs  of  this  state  of  things,  received 
by  telegraph  on  May  11^  made  very  urgent  application  for  military  assist- 
ance. The  emergency  appearing  great,  I  determined  to  give  the  instant 
aid  of  a  military  posse. 

Accordingly  troops  were  ordered,  and  were  in  a  few  hoars  in  motion ; 
parts  of  four  companies.  First  Infantry,  from  Forts  Wayne,  Gratiot,  and 
Brady,  all  under  command  of  Captain  K.  Bates.  He  reached  Houghton 
May  16,  and,  accompanying  the  sheriff,  made  a  night-march,  and  reached 
the  Calumet  and  Hecla  mine,  the  seat  of  disorder,  very  early  in  the 
morning.  This  demonstration  proved  sufficient;  and  in  a  short  time  a 
large  procession  of  miners,  headed  by  ^  band  of  music,  approached 
with  the  men  for  whom  warrants  had  issued  in  front,  and  these  sur- 
rendered themselves  to  the  sheriff. 

After  a  few  days,  when  everything  was  quiet,  the  battalion  was 
remanded  to  their  several  stations,  the  two  companies  of  Fort  Wayii^ 
arriving  June  2. 

Captain  Bates  praises  in  his  report  the  *^  excellent  quiet  and  dignified 
conduct"  of  his  men.  He  himself  showed  judgment,  prudence,  and 
tact. 

The  whole  action  seems  to  have  been  not  only  necessary,  but  very 
promptly,  quietly,  and  effectively  executed. 

The  changes  of  the  year  in  numbers  are  as  follows: 

«AIX. 


By  recruits 3:^3 

By  transfer 5 

From  desertioD 35 


LOSS. 

I 
By  transfer I? 

By  discbarge 156 

By  desertion 176 

By  death 5 

Of  the  above  recruits  135  are  only  now  on  their  way  to  their  assigned 
stations,  and  it  appears  that  149  have  been  enlisted  at  the  posts. 

Conforming  to  instructions  from  division  headquarters  of  January  19, 
1872,  since  that  date  the  discharged  convicts  of  the  department  have 
been  imprisoned  at  Forts  Wayne  and  Niagara,  and  Madison  Barracks. 
At  Fort  Wayne  I  find  that,  with  this  addition  to  ordinary  prisoners,  the 
prison  accommodation  is  scarcely  sufficient  or  secure;  and  if  this* plan 
be  continued,  the  erection  of  a  separate  and  stronger  prison  is  recom- 
mended. 
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At  Fort  Niagara  tbo  difficulty  has  occurred  of  an  iusufflciency  of 
force  to  guard  securely  the  prisoners  at  work ;  this  owing  to  the  reduced 
strength  of  the  single  company  constituting  the  garrison.  If  the  change, 
which  has  been  recommended,  to  a  general  prisonsystem  be  legalized, 
these  difficulties  of  course  will  cease.  ^ 

At  Fort  Brady  the  hospital  is  so  old  and  worn  that  it  is  recommended 
that  a  small  new  one  be  erected  next  summer,  in  which  case  the  old 
building  would  be  used  a«  long  as  habitable  by  laundresses,  for  whom 
there  are  now  no  quarters  in  the  garrison  grounds. 

The  health  of  the  tioops  has  been  excellent;  at  my  inspection  of  the 
posts  there  was  scarcely  the  average  of  one  patient  in  hospital.  • 

I  cannot  on  this  occasion  praise  the  proficiency  in  military  exercises 
shown  by  some  of  the  First  Infantry  garrisons,  and  particularly  Fort 
Wayne,  whose  permanent  commander  has  for  several  months  been  on 
detached  duty. 

The  number  of  claims  for  honorable  discharge,  bounty,  and  pay,  by 
late  volunteers,  mostly  reported  deserters  on  muster-out  rolls  of  their 
organizations,  received  since  last  report,  is  171,  (in  the  preceding  year 
110 ;)  the  number  disposed  of  during  the  year,  180 ;  87  receiving  honor- 
able and  93  dishonorable  discharges,  leaving  106  under  investigation. 
Very  respectfully,  your  obedient  servant, 

P.  ST.  GEO.  COOKE, 
Brigadier- General,  Commanding. 
Colonel  Richard  C.  Dritm, 

Assistant  Adjutant-General^  Military  Division  of  the  Atlantic, 

Philadelphia,  Pennsylvania. 


KEPOllf  '6l>  MAJOR-GENERAL  SCnOPlELD. 

HBABQtJAkTEBS  MILITARY  DIVISION  OP  THE  PACIPIO, 

San  FrancisoOj  California,  October  2,  1872. 

Sir  :  I  biare  the  honor  to  submit  the  following  report  of  operations 
in  this  milil^ry  division  during  the  past  year. 

The  organization  of  the  division  remains  the  same  as  at  the  date  of 
my  last  annual  report.  Generals  Canby  and  Cook  remain  in  command 
of  the  departments  of  the  Columbia  and  AriiKona,  i^spectively.  General 
Ord  having  been  transferred  on  the  14th  of  December  last  to  the  De- 
paitment  of  the  Platte,  the  immediate  command  of  the  Department  of 
California  has,  since  that  date,  devolved  upon  the  division  commander. 

The  troops  serving  in  the  division  are  the  same  as  during  the  previous 
year,  with  the  exception  of  the  Fifth  Cavalry,  from  the  Division  of  the 
Missouri,  substituted  for  the  Third,  in  the  Department  of  Arizona. 

The  Twenty -first  Infantry,  having  served  the  usual  period  in  Arizona, 
has  been  transferred  to  the  Department  of  the  Columbia,  being  replaced 
by  the  Twenty- third  from  that  department.  One  company  of  the 
Twelfth  Infantry  has  been  relieved  from  service  in  Arizona  by  another 
company  of  the  sam«  Tegiment  from  the  Department  of  California.  The 
remaining  two  companies  of  that  regiment  in  Arizona  will  be  relieved 
by  similar  transfers  as  soon  as  practicable.  One  of  the  batteries  of  the 
Second  Artillery,  composing  the  garrison  of  Sitka,  Alaska,  has,  in  like 
manner,  been  relieved  by  another  battery  from  San  Francisco.  These 
^ansfers  have  been  made  from  time  to  time  daring  the  year,  as  com- 

6w  I 


66  REPORT  OF  THE  SECRETARY  OF  WAR. 

panies  could  be  moved  without  injury  to  the  service,  and  with  all 
posBible  regard  to  economy. 

It  is  believed  to  be  just  and  wise  policy  to  limit  the  i)eriod  of  service 
of  troops  at  very  remote  and  unhealthy  stations  to  a  period  varyiiJg 
from  two  to  four  years,  according  to  circumstances. 

The  small  force,  (le«s  than  five  hundred  men,)  exclusive  of  the  garri- 
sons in  San  Francisco  Harbor,  serving  in  the  Department  of  California, 
has  been  successfully  employed  during  the  past  year  in  preserving 
peaceable  relations  between  the  numerous  bands  of  Indians  inhabiting 
the  mountainous  regions  of  California  and  Kevada  and  the  scattered 
settlers.  Although  the  troops  have  frequently  been  called  upon  to  pre- 
vent or  settle  minor  difficulties  between  individuals,  no  serious  disturb- 
ance of  any  kind  has  occurred.  Many  of  the  Indians  are  industrious, 
all  are  peaceably  disposed,  and  continue  to  maintain  very  satisfactory 
relations  with  their  white  neighbors. 

The  only  ground  for  serious  apprehension  in  future  is  the  starvation 
that  is  sometimes  inevitable,  during  the  severe  winter  months,  unless 
relieved  from  the  military  stores.  This  humane  and  economical  mode 
of  preventing  war  by  removing  its  cause  having  now  been  prohibited 
by  law,  unless  the  Indian  bureau  is  fully  prepared  to  meet  such  emer- 
gencies, which,  I  apprehend,  it  is  not,  a  conflict  with  the  Indians  in  this 
department  during  the  coming  winter  may  reasonably  be  expected. 
'  Camp  Independence,  California,  formerly  built  of  adobes  and  destroyed 
by  earthquake  last  spring,  is  now  in  process  of  reconstruction.  The 
new  buildings  are  to  be  of  wood,  obtained  mainly  in  the  vicinity  of  the 
post,  put  up  in  the  plainest  and  most  economical  manner.  The  troops 
at  the  post  (one  company  of  the  Twelfth  Infantry)  are  doing  an  import- 
ant service  in  protecting  the  settlement  of  Owen's  River  Valley  and  the 
adjacent  mining  regicms.  It  is  hoped  that  section  will  be  able  to  dis- 
pense with  the  aid  of  troops  in  a  few  years. 

Camp  Halleck,  Nevada,  having  been  established  before  the  location 
of  the  Central  Pacific  Railroad,  is  twelve  hiiles  from  that  road.  It  is 
consequently  less  efficient  and  more  expensive  in  the  supply  of  troops 
than  it  would  be  at  some  point  on  the  road.  Yet,  as  the  buildings  are 
now  in  good  condition^  having  been  repaired  within  the  last  year,  to 
avoid  the  cost  of  building  a  new  post,  I  do  not  now  urge  the  i*emoval  of 
Camp  Halleck.  It  is  occupied  by  one  company  of  the  First  Cavalry 
and  one  of  the  Twelfth  Infantry. 

Camp  McDennit,  Nevada,  is  barely  fit  for  occupation  during  the  com- 
ing winter  by  its  present  garrison — one  company  of  the  First  Cavalry. 
It  cannot  be  made  comfortable  for  any  considerable  time  at  a  cost  less 
than  that  of  the  building  of  a  new  post  It  is  not  well  located,  and  is 
an  expensive  point  for  supplies.  It  is  believed  a  much  better  point, 
nearer  the  railroad  and  nearer  the  sources  of  fuel  and  forage,  can  bo 
selected.  I  therefore  respectfully  recommend  that  the  necessary  funds 
be  supplied  to  rebuild  Camp  McDermit  at  a  more  suitable  location. 

Fort  Hall,  Idaho,  recently  transferred  to  this  department  from  that 
of  the  Columbia,  is  a  new  post,  well  located,  and  in  good  condition,  oc- 
cupied by  one  company  of  the  Twelfth  Infantry. 

Camp  Bid  well,  California,  one  company  of  the  First  Cavalry,  is  judi- 
ciously located  in  a  rich  section  of  country,  where  the  presence  of  troops 
is  very  necessary  to  protect  the  large  agricultural  and  grazing  interests 
against  Indian  depredations.  Even  though  the  Indians  be  removed,  as 
proposed,  to  a  reservation  at  some  distance,  it  will  be  necessary  to  main- 
tain this  post  for  effective  protection  of  the  settlements  from  raiding 
parties,  which  cannot  bo  prevented  from  leaving  the  reservation.     The 
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camp  is  iu  fair  coudition,  but  requires  some  repairs,  for  which  special 
estimates  will  be  made. 

Camp  Wright,  one  compauy,  and  Gamp  Gastou,  two  companies 
Twelfth  Infantry,  are  judiciously  located,  and  it  cannot  be  foreseen 
when  they  will  no  longer  be  necessary.  The  buildings  require  some 
slight  repairs,  the  estimates  for  which  have  been  called  for. 

Camp  Metah  was  a  temporary  summer  camp  located  on  the  Lower  Kla- 
math lliver,  for  the  purpose  of  preventing  collision  between  two  hostile 
bands  of  Indians,  which  threatened  to  involve  the  neighboring  whites. 
The  troops  have  recently  been  withdrawn  to  their  quarters  at  Camp 
OastoQ. 

Angel  Island  and  Benicia  Barracks,  California,  are  the  headquarters 
of  the  Twelfth  Infantry  and  First  Cavalry,  respectively,  and  are  the 
depots  from  which  recruits  are  distributed  throughout  the  division,  and 
the  temporary  quarters  for  troops  in  trarmtu.  Additional  barracks  for 
one  company  of  infantry  should  be  built  at  Angel  Island. 

The  Presidio  of  San  Francisco  is  the  headquarters  and  principal  sta- 
tion of  the  Second  Aj'tillery.  It  is  an  iuoportant  permanent  post,  to  be 
occupied  by  the  garrison  troops  of  the  neighboring  defenses  of  the 
Golden  Gate.  Permanent  barracks  for  this  garrison  are  much  needed, 
and  I  hope  an  appropriation  will  be  made  for  their  construction,  accord- 
ing to  the  plans  heretofore  submitted. 

Point  San  J(^,  or  Black  Point,  an  important  position  in  the  defenses 
of  San  Francisco  Harbor,  is  occupied  by  one  battery  of  the  Second  Ar- 
tillery, sheltered  in  temporary  and  inferior  buildings.  I  do  not  recom- 
mend the  construction  of  any  permanent  barracks  until  after  the  com- 
pletion of  the  permanent  fortification  of  the  point. 

Alcatraz  Island,  the  most  important  interior  position  in  the  harbor  of 
San  Francisco,  and  now  in  process  of  permanent  fortification,  is  also  the 
military  prison  for  the  entire  Division  of  the  Pacific^  and  is  much  the 
most  important  post  on  the  Pacific  coast.  It  is  garrisoned  by  two  bat- 
teries of  the  Second  Artillery,  also  serving  as  prison-guard.  Ail  soldiers 
oonvicted  of  desertion  and  other  crimes,  whose  sentences  involve  dis- 
hooorable  discharge  from  the  service,  are  sent  to  this  prison.  The  crim- 
inals are  thus  separated  from  contact  with  their  former.comrades,  and 
the  troops  in  active  service  are  relieved  from  the  burden  of  guarding 
them,  while  their  escape  is  rendered  impossible  by  the  insular  position 
of  their  prison.  Their  labor  upon  the  fortifications  more  than  repays 
all  ex|)ense  incurred  on  their  account.  This  system  is  found  to  be  in  all 
respects  advantageous  to  the  service,  and  its  general  adoption  is  believed 
to  be  advisable. 

Some  enlargement  of  the  prison  at  Alcatraz  should  be  made,  of  which 
plans  and  estimates  have  heretofore  been  submitted,  and  permanent 
barracks  for  the  garrison  should  be  constructed  within  the  next  year. 
Plans  and  estimates  for  this  building  have  been  submitted  by  the  board 
of  engineers  for  the  Pacific  coast,  with  whose  views  on  this  subject  I 
take  pleasure  in  expressing  my  concurrence. 

Yerbci  Bueua  Island,  in  addition  to  its  great  importance  as  a  defens- 
ive position,  is  the  best  point  for  the  main  depot  of  supplies  for  the 
Pacific  coast.  It  is  now  occupied  by  the  division  quartermaster's  depot, 
under  guard  of  a  small  detachment  of  the  Second  Artillery.  The  build- 
ings are  of  a  temporary  character,  but  sufiicient  for  present  uses. 

The  business  of  the  several  staff  departments  of  the  Division  and 
I^partment  of  California  has  been  transacted  during  the  year  to  my 
^tire  satisfaction,  and  with  economy  and  fidelity  to  the  Government. 
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I  respectfully  refer  to  the  reports  of  Generals  Canby  and  Crook  for 
the  details  of  operations  in  their  departments. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  M.  SCHOFIBLD, 
Major-Oeneralj  Commanding. 

The  Adjutant-General  United  States  Army,  Wa^iington^  D.  C, 


.   KEPOKT  OF  BRIGADIEE-GENERAL  CANBY. 

IIeadquarters  Department  of  the  Columbia,  . 

Portland^  Oregon^  October  1, 1872. 

Sir:  I  have  the  honor  to  submit,  for  the  information  of  the  major 
general  commanding,  the  following  report  of  operations  in  this  depart- 
ment during  the  past  year : 

Under  instructions  from  division  headquarters,  the  Twenty-third  In- 
fantry has  been  transferred  to  the  Department  of  Arizona,  and  the 
headquarters  and  nine  companies  of  the  Twenty-first  Infantry  have 
joined  from  that  department.  Company  H,  Second  Artillery,  has  joined 
from  the  Department  of  California,  and  Company  I  of  the  same  regi- 
ment has  been  transferred  to  that  department ;  and,  by  War  Department 
General  Orders  No.  56,  of  June  26, 1872,  the  post  of  Fort  Hall,  Idaho, 
with  its  garrison,  (Company  C,  Twelfth  Infantry,)  has  been  transferred 
to  the  Department  of  California.  The  force  now  in  the  department 
consists  of  four  companies  of  cavalry,  four  of  artillery,  and  nine  of 
infantry,  with  an  aggregate  strength  of  (present  and  absent)  1,072, 
which  will  be  increased  by  another  company  of  the  Twenty-first  Infantry, 
now  en  route  from  the  Department  of  Arizona. 

The  distribution  will  be  as  follows : 

Fort  StevenSj  Oregon. — Company  M,  Second  Artillery;  aggregate  pres- 
ent, 2  commissioned  officers,  37  enlisted  men. 

Fort  Klamath^  Oregron*— Company  B,  First  Cavalry,  and  Company  P, 
Twenty-first  Infantry ;  aggregate  present,  4  commissioned  officers,  99 
enlisted  men. 

Camp  Warner^  Oregon. — Company  F,  First  Cavalry,  and  Company  D, 
Twenly-first  Infantry ;  aggregate  present,  3  commissioned  officers,  94 
enlisted  men. 

Camp  Harney  J  Oregon. — Company  H,  First  Cavalry,  and  Company  A, 
Twenty-first  Infantry ;  aggregate  present,  4  commissioned  officers,  89 
enlisted  men. 

FortBokCj  Idaho  Territory. — Company  K,  Twenty-first  Infantry ;  aggre^ 
gate  present,  2  commissioned  officers,  41  enlisted  men. 

Fort  Lapwaij  Idaho  Territory. — Company  E,  First  Cavalry,  and  Com- 
pany G,  Twenty-first  Infantry;  aggregate  present,  5  commissioned 
officers,  91  enlisted  men. 

Fort  Colville,  Washington  Territory. — Company  B,  Twenty-first  In- 
fantry ;  aggregate  present,  2  commissioned  officers,  47  enlisted  men. 

Fort  Vancouver^  Washington  Territory. — Headquarters,  and  Companies 
O  and  I,  Twenty-first  Infantry ;  aggregate  present,  14  commissioned 
officers,  197  enlisted  men,  and,  after  its  arrival  from  Arizona,  Company 
B,  Twenty-first  Infantry,  aggregate  unknown. 

Fort  Cape  Disappointment^  Washington  Ti^rnYory.— Company  E,  Second 
Artillery ;  aggregate  present,  3  commissioned  officers,  39  enlisted  men- 

Camp  San  Juan  Island^  Washington  Territory. — Company  H,  Twenty- 
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first  Infautryj  aggregate  present,  2  commissioned  officers^  43  enlisted 
men. 

Sitka,  Alaska. — Companies  C  and  H,  Second  Artillery;  aggregate 
present,  G  commissioned  officers,  llo  enlisted  men. 

Vancouver  Arsenal,  Washington  Territory. — Detachment  of  ordnance ; 
aggregate  present,  1  commissioned  officer,  15  enlisted  men. 

The  changes  within  the  department  are  exhibited  by  the  accompany- 
ing table  A. 

The  changes  iu  the  personnel  during  the  year  have  been  as  follows: 


GAIN. 


By  trausfer 983^ 

By  recruits 315 

From  desertion 48 


LOSS. 


By  transfer 1,033 

By  discharge 218 

Bydeath 9 

By  desertion 239 


One  hundred  afnd  twenty-seven  discharges  were  by  expiration  of  en- 
listment, twenty-six  for  disability,  lifty-five  by  sentence  of  coarts-mar- 
tial,  and  ten  from  miscellaneous  causes.  One  hundred  and  six  of  the 
recruits  were  enlisted  or  re-enlisted  within  the  Department.  The  pro- 
portion of  desertion  is  as  great  as  during  the. period  embraced  in  my 
last  report,  and  is  due  to  the  same  causes.  The  laws  of  May  15, 1872, 
"  to  establish  the  pay  of  the  enlisted  men  of  the  Army,''  and  "  to  establish 
a  system  of  deposit  to  prevent  desertion,  &c.,"  have  been  in  operation 
too  short  a  time  to  produce  any  marked  effects,  but  it  is  not  doubted 
they  will  sooi^  work  a  very  beneficial  change. 

The  standard  strength  of  the  companies  assigned  to  this  department 
is  1,194,  but  the  actual  strength  is  usually  so  far  below  the  standard 
that  at  small  posts  the  effective  strength  is  absorbed  by  the  necessary 
working  details,  and  when  this  occurs  at  posts  in  the  Indian  country 
and  remote  from  succor,  this  condition  is  not  only  embarrassing,  but  is 
an  exhibition  of  weakness  that  jeopardizes  the  influence  of  the  post  over 
the  surrounding  Indians.  Several  instances  have  occurred  during  the 
past  year  in  which  the  ability  to  exhibit,  and,  if  necessary,  to  apply  force, 
Tould  have  exercised  a  salutary  influence.  The  appropriate  remedy  is 
the  concentration  of  the  troops  and  the  occupation  of  fewer  points ;  but 
when  this  cannot  be  done,  I  recommend  that  the  strength  of  artillery 
nnd  infantry  companies  at  remote  and  isolated  posts,  such  as  Fort  Boise, 
Fort  Colville,  and  Sitka,  be  increased  to  eighty  men.  Under  existing 
laws,  I  suppose  that  can  only  be  done  by  subtracting  it  from  the 
strength  of  other  companies  more  favorably  located,  and,  objectionable 
as  this  might  be,  it  is  preferable  to  leaving  distant  ports  in  their  present 
weak  and  inefficient  condition. 

The  relations  with  the  Indians  in  the  department  during  the  past  year 
present  no  marked  featuies.  Some  apprehension  of  trouble  with  the^ 
Modais  made  it  necessary  to  keep  a  detachment  in  their  country  for  a" 
short  time  in  the  early  spring.  It  is  proposed  by  the  superintendent  for 
this  State  to  collect  these  Indians  during  the  present  month,  and 
establish  tbem  on  their  reservation  near  Yainax  Station.  No  trouble  is 
anticipated,  but  provision  has  been  made  for  giving  the  superintendent 
the  aid  of  the  troops,  if  force  should  become  necessary.  Some  robberies 
were  committed  in  Southeastern  Oregon  by  Pah-utahs  of  Wea-we-wa's 
band,  but  the  robbers  were  promptly  pursued  by  the  troops,  the  pro- 
perty recovered,  and  the  thieves  are  now  undergoing  i)unishment  at 
Camp  Warner.  Some  uneasiness  was  occasioned  in  Idaho  by  the  an- 
^oal  assemblage  of  the  Indians  at  their  camas-grounds,  following  imme- 
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diately  after.some  murders  committed  on  Wood  River  by  the  band  of 
"Bannack  Suir,"  as  reported  on  the  23d  of  July.  The  number  assem- 
bled this  year  -was  about  2,500,  and  was  composed  mainly  of  India&s  from 
the  Nez^  Perc^,  Muatilla,  and  Snake  Bannack  reservations,  and  they 
were  absent,  it  is  understood,  by  permission  from  their  respective  agents. 
They  are  peaceable  in  their  character,  but  are  so  liable  to  be  miscon- 
strued that,  if  their  absence  cannot  be  prevented,  I  think  it  would  be 
,  good  policy  to  send'with  the  Indians  from  each  reservation  an  agent  or 
employ^,  who  would  be  useful  in  controlling  the  Indians,  and  as  a 
medium  of  communication  between  them  and  the  settlers,  in  allaying 
any  apprehensions  that  might  be  felt  by  them  as  to  the  objects  and  in- 
tentions of  the  Indians.  If  the  cavalry  force  in  the  department  is  not 
reduced,  I  propose  to  send  next  year  a  comi)any  to  Fort  Boise  during 
the  season  of  camas-digging,  and  would  have  done  so  last  summer  but 
for  the  fact  that  the  cavalry  was  then  under  orders  to  leave  the  depart- 
ment. 

On  the  1st  of  June  a  difficulty  occurred  at  Sitka,  iu  which  some  In- 
dians living  at  Cross  Sound  were  wounded.  The  band  to  which  the 
Indians  belonged  assumed  a  threatening  attitude  upon  the  occasion  of 
the  visit  of  the  steamer  Rose,  a  trading- vessel,  to  that  place.  No  actual 
hostility  was  committed  j  but  as  the  trade  in  Alaska  is  extended,  it  is 
,  very  possible  that  outrages  may  be  committed,  and  as  our  future  rela- 
tions with  these  Indians  will  very  greatly  depend  upon  our  ability  to  meet 
and  punish  them  promptly,  I  renew  my  previous  recommendation  that 
an  armed  steam-vessel  should  be  stationed  at  Sitka.  For  the  same 
reason,  the  strength  of  the  garrison  should  be  increased,*  as  suggested 
above,  as  with  the  present  strength  no  detachments  can  safely  be  made. 
Some  confusion  seems  to  exist  with  regard  to  the  sale  of  arms  and  am- 
munition to  the  Indians  in  Alaska.  The  instructions  of  February  20, 
1869,  have  been  suspended  by  others  of  a  late  date,  the  exact  purport  of 
which  is  not  known  here.  The  collector  at  Sitka  complains  of  the  com- 
manding officer  for  not  breaking  up  the  liquor  traffic,  while,  on  the  other 
hand,  it  is  represented  that  the  efforts  of  the  military  authorities  are 
embarrassed  by  the  fact  that  liquors  seized  by  the  custom-house  are  sold 
at  Sitka,  the  vendors  alleging  that  they  sell  only  what  they  have  pur- 
chased from  the  Government,  and  that  the  purchase  carries  with  it  the 
light  to  sell.  To  take  away  this  excuse,  it  is  recommended  that  the 
Secretary  of  the  Treasury  be  asked  to  direct  that  liquors  seized  here- 
after be  sent  out  of  the  district  for  sale. 

Since  the  date  of  my  last  report,  a  reservation  has  been  selected  for 
the  Pah-Utah  Indians  in  Southeastern  Oregon,  and  another  in  Washing- 
ton Territory  for  the  Indians  north  of  the  Columbia  and  Snake  Rivers 
and  east  of  the  Cascade  Mountains.  The  concentration  of  the  Indians 
upon  these  reservations  will  authorize  a  reduction  in  the  number  of  posts 
and  a  corresponding  increase  in  the  efficiency  and  economy  of  the  service. 
The  explorations  in  Southeastern  Oregon  show  that  Camp  Harney  is  eli- 
gibly situated  for  the  control  of  the  Indians  on  the  new  reservation,  and 
a  copy  of  Major  Otis's  report  is  transmitted  herewith,  marked  B. 

The  explorations  north  of  Snake  River,  interrupted  by  the  proposed 
transfer  of  cavalry  from  this  department,  were  resumed  as  soon  as  it 
was  known  that  the  transfer  would  not  be  made,  and  have  just  been  con- 
cluded. As  soon  as  Captain  Sanford's  detailed  report  is  received,  it  will 
be  forwarded,  with  a  separate  report. 

In  the  neighborhood  of  the  proposed  reservation  in  AYestern  Idaho 
and  Washington  Territory  there  are  a  number  of  Indians  who  have  es- 
tablished tliemselvea  outside  of  the  limits  of  the  proposed  reservations. 
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aod  made  improvements  that  are  of  value.  They  are  generally  of  the 
mixed  race,  and,  although  still  retaining  the  tribal  connection,  have  but 
little  tribal  interest ;  and  it  would  be  a  serious  hardship  if  they  were 
compelled  to  abandon  their  homes  and  go  ux>on  the  reservations.  It  is 
hoped  that  some  arrangement  can  be  made  by  which  their  homes  can  bo 
secnred  to  them  and  made  inalienable  lor  a  number  of  years.  The 
sooner  the  tribal  organization  is  broken  up  and  the  Indians  absorbed 
into  the  general  community,  the  better  it  will  be  for  them  and  for  us ; 
and  I  think  that  this  case  presents  a  fair  opportunity  for  making  the 
experiment- 

The  posts  in  the  department  have  all  been  inspected  since  the  date  of 
the  last  annual  report,  and  found  to  be  imi)roving  in  discipline  and  in 
admiuistration.  The  health  and  comfort  of  the  troops  have  been  well 
cared  for,  and  the  sanitary  condition  has  been  excellent.  The  medical 
director  reports  1,422  cases  of  disease  and  8  deaths  during  the  year. 

The  condition  of  the  works  and  public  buildings  at  some  of  the  posts 
is  very  poor.  The  fortifications  at  the  mouth  of  the  Columbia,  (Fort 
Stevens  and  Fort  Cape  Disappointment,)  constructed  hastily  and  of  in- 
different material,  are  rapidly  falling  into  decay,  as  will  be  seen  by  the 
accompanying  reports,  marked  0,  D,  and  E.  While  there  is  no  antici- 
pation of  their  being  soon  needed  for  the  defense  of  the  river,  the  im- 
portance of  the  positions  they  occupy,  and  the  growing  importpruce  of 
the  country  they  are  intended  to  cover,  require  that  they  should  not  be 
left  in  their  present  unserviceable  condition.  At  Fort  Klamath  a  newhos- 
pital,  officers'  quarters,  (already  authorized,  but  the  work  postponed,)  and 
very  extensive  repairs  and  improvements  are  needed.  The  buildings  at 
the  post  are  of  the  most  flimsy  and  temporary  character,  and  it  will  cost 
almost  as  much  to  put  them  in  proper  condition  as  to  erect  new  build- 
ings. For  this  reason,  and  because  the  present  location  of  the  post  is 
almost  inaccessible  during  several  months  of  the  year,  I  have  delayed 
submitting  estimates  until  I  can  learn  the  result  of  a  reconnaissance  now 
being  made.  (See  reports  herewith,  marked  F.)  I  have  already  recom- 
mended that  Camp  Warner  should  be  abandoned  and  its  garrison  trans- 
ferred to  Camp  Harney.  As  this  post  has  now  accommodations  for 
three  companies,  with  capacious  store-houses  and  stables,  it  will  be  neces- 
sary to  make  provision  for  one  company  only,  and  estimates  for  this  are 
now  being  prepared. 

At  Fort  Lapwai  a  new  hospital  and  new  officers'  quarters  will  be  re- 
quired if  the  post  is  continued.  The  Indian  commissioners  have  recom- 
mended its  abandonment  and  the  establishment  of  a  new  post  to  the 
north,  and  the  explorations  made  indicate  two  or  three  points  where  a 
post  could  be  established  that  would  subserve  the  purposes  of  both  Lap- 
vai  and  Colville,  and  cx)ver  the  whole  of  that  frontier  much  more  efiect- 
nally.  At  Fort  Colville  the  repairs  needed  will  cost  more  than  the 
boildings  are  worth.  (See  report,  marked  G.)  Fort  Dalles  has  been 
used  for  several  years  past  only  as  a  sub-depot  for  interior  posts,  but  is 
now  no  longer  needed  for  that  purpose,  and  I  recommend  that  it  be 
abandoned  as  a  military  post  and  sold.  The  report  of  the  assistant 
inspector-general,  showing  the  i)resent  condition  and  estimated  value 
of  the  buildings,  is  transmitted  herewith,  marked  H. 

Estimates  for  the  repairs  required  at  Fort  Townshend  to  prepare  it 
for  re-occupation,  when  the  troops  are  withdrawn  from  San  Juan  Island, 
have  already  been  submitted. 

Proposals  for  the  purchase  of  the  buildings  at  Forts  Kenoi  and  Kodiak, 
Alaska,  have  been  made,  but  were  rejected  because  the  price  offered  was 
too  small,  and  because  the  title  to  some  of  the  buildings  at  Kodiak — 
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those  transferred  by  the  Eassian  authorities — is  understood  to  be  in 
contest. 

It  was  hoped  that  the  decision  upon  the  Mission  claim  to  a  part  of 
the  reservation  at  Fort  Vancouver  would  have  settled  all  the  questions, 
but  since  the  decision  was  announced  two  other  claims  have  been 
revived,  and  are  now  being  pressed. 

For  details  of  operations  in  the  several  staff  departments,  reference  is 
made  to  the  reports,  transmitted  herewith,  marked  I,  K,  L,  M,  and  N. 
Verv  respectfully,  your  obedient  servant, 

ED.  E.  S.  CAl!fBY, 
Brigadier-Qenet'alj  Commanding  Department 
The  Assistant.  Adju,tant-Gbnbral 

Military  Division  of  the  Pacifie^  San  FranciscQ^  California. 
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Headquarters  Military  Division  of  the  Pacific, 

San  FranciscOj  California^  October  18, 1872. 

Sib  :  I  have  the  honor  to  forward  herewith  the  annual  report  of  Brevet 
Major-General  George  Crook,  commanding  the  Department  of  Arizona, 
to  accompany  my  report  of  October  2, 1872. 

I  think  it  must  now  be  evident  that  forbearance  toward  the  Apaches 
of  Arizona  has  reached  its  extreme  limit,  and  that  no  course  is  left  us 
but  a  vigorous  and  unremitting  prosecution  of  the  war  they  have  so 
long  invited,  until  they  are  completely  subdued.  I  recommend  that 
General  Crook  be  given  ample  means  and  full  authority  to  deal  with 
•  this  difficult  problem.  While  the  generous  provisions  made  for  those 
•Indians  who  remain  upon  their  redervatious  should  be  continued  as 
long  as  necessary,  great  care  should  be  taken  not  to  afford,  in  this  man- 
ner, a  place  of  refuge  and  of  preparation  for  those  engaged  in  acts  of 
hostility.  The  department  commander  should  have  full  authority  to 
prevent  such  abuse  and,  for  this  purpose,  to  impose  all  necessary  restric- 
tions upon  the  Indians  on  reservations. 

The  importance  of  telegraphic  communication  with  the  principal  points 
in  Arizona  is  so  great  that  I  unite  with  General  Crook  in  again  inviting 
attention  to  this  subject,  and  beg  leave  to  refer  to  my  special  report  of 
December  12, 1871,  for  the  details  of  the  proposed  line  and  estimated 
cost  of  construction. 

Very  respectfully,  your  obedient  servant, 

J.  M.  SCnOFIELD, 
Major 'General^  Commanding. 

The  Adjutant-General  United  States  Army, 

Wasliington^  D.  C. 


Headquarters  Department  of  Arizona, 

Prescottj  September  21, 1872. 

Sir  :  Referring  to  affairs  in  this  department  since  my  annual  report 
of  last  year,  I  have  the  honor  to  state  that  at  the  time  that  report  was 
made  headquarters  of  the  department  were  en  route  to  this  place,  at 
which  point  they  were  ordered  to  be  re-established,  in  pursuance  of 
authority  from  the  division  commander. 
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The  officers  composing  the  departmeDt  staff,  with  their  clerks  and 
records,  arrived  here  October  2,  a  month  later  than  I  had  anticipated, 
and  where  I  had  been  waiting  since  September  1. 

Temi)orary  shelters  for  the  officers,  offices,  and  records  were  hastily 
erected,  and  hostilities  against  the  Indians  having  been  suspended, 
attention  was  directed  to  correcting  the  many  abuses  which  were  in 
existence  in  the  administration  of  affairs  in  the  department,  and  which 
the  distance  from  headquarters,  at  which  the  posts  were  located,  had 
heretofore  rendered  it  difficult,  if  not  impossible,  to  remedy. 

The  records  were  full  of  applications  from  officers  serving  'outside  of 
the  department,  or  from  chiefs  of  departments  ^Washington,  for  infer- 
uiation  and  data  to  close  this  or  that  account;  fra!o  facilitate  this,  boards 
of  8ur\ey  were  instituted,  inspections  by  competent  officers  ordered,  and 
a  general  closing  up  of  unsettled  business  inaugurated,  and  the  past 
year  has  been  one  in  which  the  administrative  departments  have  been 
pat  in  admirable  working  order;  and  with  the  improvements  still  going 
on  in  this  direction,  under  the  efficient  chiefs  of  the  respective  depart- 
ments ou  duty  at  these  headquarters,  it  is  hoped  that  in  the  future 
Arizona,  instead  of  being  a  place  where  all  the  irregularities  known  to 
the  service  exist,  will  present  as  fair  a  record  for  economical  and  effective 
administration  as  can  be  found  elsewhere  in  the  Army. 

The  quartermaster's  department  has  had  to  labor  not  only  against 
the  natural  climatic  disadvantages,  which  make  transportation  of  great 
difficulty,  but  the  movements  of  the  Third  Cavalry  and  Twenty-first  In- 
fantry out,  and  the  Fifth  Cavalry  and  Twenty-third  Infantry  into  the 
department,  imposed  additional  burdens  in  that  direction,  which  it  was 
im{)08sible  to  foresee,  or,  with  the  limited  quantity  in  the  department, 
to  provide  for.  In  consequence,  contractors  for  transportation  of  sup- 
plies have  in  some  instances  failed,  or  moved  so  slowly  as  to  render  it 
almost  as  embarrassing  as  complete  failure.  ' 

The  transportation  of  supplies  in  a  country  where  ox  and  mule  teams 
are  the  sole  dependence  is,  of  course,  necessarily  slow,  but  in  this  coun- 
try, where  there  is  such  a  dearth  of  grass  and  water,  most  of  the  roads 
passing  over  arid  deserts,  upon  which  the  rays  of  a  burning  sun  fall  with 
uninterrupted  fierceness  for  months,  the  problem  is  proportionately  com- 
plicated. 

Not  only  this,  but  the  freighter  encamped  for  the  night  is  liable  to 
find  himself  the  next  morning  without  animals  to  haul  his  heavily-loaded 
wagons,  while  the  Apaches  are  feasting  upon  his  mules  or  oxen. 

Upon  investigation  it  was  found  that  the  number  of  draught-animals  in 
the  department  was  largely  in  excess  of  the  allowance  prescribed  in 
existing  orders,  and  measures  were  taken  to  have  the  surplus,  consist- 
ing of  broken-uown  and  worthless  animals,  condemned  and  sold  at  pub- 
he  sale. 

While  the  number  of  animals  for  draught  purposes  was  thus  materi- 
ally reduced,  the  efficiency  of  the  transportation  belonging  to  the  Gov^ 
erament  was  not  impaired,  and  the  worthless  animals  sold  made  a  great 
saving  of  expensive  forage. 

While  depending  upon  the  somewhat  uncertain  transportation  afforded 
by  the  country  is  often  the  source  of  vexatious  delays  and  expense  to 
the  Government,  it  is  thought  that  for  the  Government  to  maintain  its 
own  trans|)ortation  would  be  a  heavier  expense,  and  certainly  a  great 
outlay  in  the  beginning,  and  it  would  therefore  be  better  to  trust  to  the 
improvements  that  time  will  undoubtedly  bring  in  this  particular,  and 
eontinne  to  contract  for  the  transportation  of  supplies,  using  such  meas- 
ores  as  may  be  in  the  power  of  the  Government  to  enforce  compliance 
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with  contracts  entered  into  by  parties  controlling  the  means  of  trans- 
portation in  the  country. 

In  the  furnishing  of  the  forage-supplies  required  in  the  department, 
the  quartermaster's  department  has  been  embarrassed  by  failures  on  the 
part  of  contractors,  and  although  the  remedy  provided  may  in  part  rec- 
ompense the  Government  in  future,  the  evil,  for  the  time  being,  is  ac- 
complished }  e.  g.j  suppose  a  contractor  agrees  to  furnish  a  hundred 
thousand  pounds  of  barley,  at  a  certain  point,  on  a  certain  day,  and 
places  himself  under  bonds  to  do  so.  The  horses  and  mules  at  the  point 
specified  aVe  made  the  sufferers  if  the  contractor  fails,  as  it  does  not  help 
them,  or  the  expedition  or  duty  depending  upon  them,  that  the  con- 
tractor pays  for  his  fiiilure  in  future.  It  is,  therefore,  important  that 
contractors,  for  this  important  supply  especially,  should  be  not  only 
under  good  and  sufficient  bonds,  but,  in  cases  of  repeated  failure,  con- 
tracts should  not  be  intrusted  to  them. 

Ever  since  the  occupation  by  our  troops  of  Arizona,  the  public  quar- 
ters occupied  by  the  troops  have  been,  generally  speaking,  unfit  for  the 
occupation  of  animals,  much  (more)  less  the  troops  of  a  civilized  nation. 
This  condition  is  probably  traceable  to  several  causes,  among  which 
may  be  mentioned  a  want  of  judicious  use  of  the  funds  set  apart  for  this 
purpose,  a  lack  of  interest  and  energy  on  the  part  of  the  officers  them- 
selves, who,  being  heretofore  so  far  from  department  headquarters,  and 
apparently  farther  still  from  any  one  having  any  interest  in  their  com- 
fort or  welfare,  have  undoubtedly  felt  themselves  rather  in  a  position  to 
endure  their  tour  hero  as  a  punishment  than  to  exert  themselves  to 
make  their  posts  habitable. 

Although  the  fund  for  this  purpose  is  small,  by  a  judicious  use  of  it, 
and  a  careful  consolidation  of  small  into  large  posts,  there  has  been  a 
vast  improvement  in  this  respect,  and  when  the  two  posts  under  orders 
for  establishment  in  the  southern  part  of  the  Territory,  one  near  Tucson 
and  one  on  the  Arivapai,  near  Grant,  to  take  the  place  of  four  now  oc- 
cupied, the  troops  in  the  department  will  be  as  comfortable  as  temporary 
barracks  can  make  them. 

For  details  in  relation  to  affairs  in  the  quartermaster's  dei)artment 
your  attention  is  respectfully  invited  to  the  inclosed  copy  of  Major 
Dana's  report,  (A,)  in  whose  hands  its  complicated  and  difficult  duties 
have  been  energetically  and  faithfully  administered. 

SUBSISTENCE  DEPARTJVtENT. 

In  a  country  where  communications  are  so  uncertain  as  this,  it  has 
always  seemed  to  me  that  the  officer  who  controlled  the  subsistence 
supplies  for  the  department  should  be  near  department  headquarters, 
for  obvious  reasons,  one  only  of  which  I  mention :  the  changes  in  the  num- 
ber of  troops  drawing  supplies  from  a  post,  which  are  liable  to  occur  at 
any  time  where  active  operations  are  either  in  progress,  or  are  at  the 
best  but  temporarily  suspended,  which  it  would  be  impossible  to  fore- 
see, and  which,  to  properly  provide  for,  the  officer  controlling  should  be 
near  the  department  commander. 

Upon  my  recommendation,  concurred  in  by  the  division  commander, 
authority  was  given  by  the  War  Department  to  retain  the  services  of 
Major  Evans,  Third  Cavalry,  in  this  capacity.  This  officer  assumed  his 
duties  early  in  December. 

i^early  all  the  subsistence  supplies  for  this  department  are  furnished 
under  the  direction  of  the  chief  commissary  of  the  division  at  San  Fran- 
cisco, the  chief  commissary  of  this  department  having  no  control  over 
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them  until  they  arrive  at  Yuma  depot,  Arizona  City,  at  whi<5li  point  an 
officer  under  his  direction  has  had  special  charge  of  the  duties  since 
March. 

As  far  as  could  be  anticipated,  the  depot  commissary  at  Yuma  has 
been  advised  of  changes  in  strength  of  garrisons,  and  the  destination  of 
stores  changed  in  accordance  therewith ;  but  there  has  been  some  delay 
in  getting  the  supplies  forward  to  some  of  the  posts,  subjecting  officers 
and  men  to  inconvenience,  to  avoid  which  a  few  purchases  in  open  mar- 
ket at  high  rates  have  been  made.  This  failure  may  be  attributed  to 
the  non-arrival  at  Yuma  of  the  stores  purchased  for  Indians,  thereby 
causing  the  supplies  for  the  troops  to  be  diverted  from  their  proper  use  5 
to  the  unexpected  demands  made  upon  the  transportation  in  the  coun- 
try by  the  movements  of  the  troops  before  mentioned,  and  the  conse- 
qnent  failure  on  the  part  of  contractors  engaged  in  transporting  these 
supplies  from  the  Colorado  to  the  posts  in  the  interior. 

The  want  of  proper  store-houses  at  the  dift'erent  posts  has,  heretofore, 
been  the  cause  of  serious  losses  by  exposure  to  climatic  influences 
and  theft.  Many  of  the  store-houses  have  heretofore  been  occupied  as 
offices,  and,  through  constant  passing  and  repassing  of  persons  having 
or  pretending  to  have  business  there,  both  large  and  small  stores  were 
purloined,  these  thefts  being  covered  in  one  way  and  another. 

The  store-house  at  Camp  Hualpai  was  found  to  hav0  been  prepared 
for  conflagration  by  a  train  of  combustibles  carefully  laid,  and  ready  for 
lighting,  undoubtedly  the  work  of  some  previous  occupants ;  and  the 
store-house  at  Camp  Date  Creek  was  destroyed  by  fire,  the  cause  of 
which  was  its  occupation  by  the  enlisted  men  employed  in  the  office, 
whether  by  accident  or  design  I  am  unable  to  say. 

In  addition  to  this,  issues  were  too  generally  made  under  the  super- 
vision of  non-commissioned  officers,  or  other  irresponsible  parties,  sub- 
jecting the  Government  to  frequent  loss,  with  no  means  of  establish- 
ing the  responsibility.  To  remedy  this.  General  Orders  No.  5,  (inclos- 
ure  B)  was  issued,  providing  for  secure  store-rooms  and  cellars,  store- 
rooms to  be  without  fires,  to  be  unoccupied  by  clerks  and  enlisted  men, 
constantly  under  sentry,  and  never  opened  except  in  the  presence  of  an 
officer,  preferably  the  officer  responsible  for  the  stores,  by  whom  all  is- 
sues were  to  be  superintended  in  person. 

The  store-rooms  either  have  been  or  are  being  provided  as  rapidly  as 
l)08sible,  and  the  regulations  prescribed  carried  out,  to  great  advantage 
to  the  service  and  saving  to  the  Government. 

It  will  be  observed  that  Major  Evans  has  been  in  charge  of  these  du- 
ties for  only  about  eight  months,  but  in  that  time  he  has  inaugurated 
reforms  long  needed,  and,  so  far  as  he  has  had  control  of  the  affairs  of 
his  department,  has  exercised  that  control  for  the  best  interests  of  the 
public  service,  and  to  my  entire  satisfixction.  His  able  and  interesting 
report  is  appended,  mvrked  C,  to  which  your  attention  is  respectfully 
invited. 

MEDICAL  DEPARTMENT. 

With  the  improvements  in  quarters,  and  the  pergonal  attention  of  an 
officer  of  high  rank  and  experience  in  this  department,  present  at  do- 
partDient  headquarters,  the  care  of  the  sick  is  daily  improving.  Good 
resulta  have  attended  the  recommendation  of  the  medical  director  for 
the  changing  of  stations  of  enlisted  men  suffering  from  local  malaria, 
as  well  as  chronic  cases,  to  the  hospital  at  this  station,  where  they  could 
be  treated  under  his  immediate  supervision.  In  some  instances  men 
supposed  to  be  incurable,  and  subjects  for  discharge,  have  been  saved 
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to  the  service.  His  recommendations  relative  to  bathing  facilities  for 
enlisted  men  are  excellent,  and  it  is  hoped  that  as  the  posts  are  improved, 
this  featjire,  so  important  to  the  health  of  the  troops,  will  receive  the 
attention  it  deserves. 

Efforts  have  repeatedly  been  made  to  secure  to  this  department  a 
proper  share  of  the  young  medical  officers  of  the  Army,  without  suc- 
cess. While  I  should  not  recommend  that  any  officer  of  the  staff  corps 
be  kept  at  the  objectionable  posts  in  the  department  for  over  two  years, 
yet  a  due  regard  for  the  care  of  the  troops  serving  at  these  distant  sta- 
tions demands  that  they  should  have  the  best  of  medical  attendance, 
instead  of,  as  is  too  often  the  case,  the  most  worthless  of  the  class  em- 
ployed by  the  Department.  While  there  are  so  many  that  are  worth- 
less, due  care  should  be  taken  not  to  confound  those  of  known  worth  in 
the  same  list.  There  are  notable  instances  of  excellent  men  in  the 
department,  who  are  employed  by  contract,  and  the  recommendation 
of  the  medical  director  in  regard  to  a  system  of  changes  of  station,  to 
apply  to  them  as  well  as  to  other  officers,  is  concurred  in. 

Surgeon  E.  I.  Bailey  has  been  the  medical  director  of  the  depart- 
ment during  the  year,  and  has  from  time  to  time  urged  the  recommen- 
dations herein  mentioned  relative  to  the  officers  of  his  corps,  and  which 
I  trust  will  receive  that  attention  in*  the  future  which  has  been  denied 
them  in  the  past.  His  valuable  report  is  appended,  marked  D,  to  which 
you  are  respectfully  referred  for  important  details. 

PAY  DEPARTMENT. 

Heretofore  payments  of  the  troops  serving  in  this  department  have 
been  made  by  paymasters  assigned  to  duty  in  Arizona,  but  stationed  in 
San  Francisco.  For  this  purpose  a  large  number  of  animals,  spring 
and  Army  wagons  were  kept  constantly  employed  in  transporting  each 
paymaster,  as  lie  arrived  at  Yuma,  from  that  point  through  the  depart- 
ment. Thi^  system  was  attended  with  such  heavy  drains  upon  the 
quartermaster's  department  for  animals,  wagons,  and  forage,  and  upon 
the  troops  for  escorts,  as  to  render  it  very  desirable  that  some  other 
method  be  adopted,  and  a  change  is  now  being  made,  by  which  there  is  to 
be  a  payma^er  each  at  Tucson  and  Prescott,  from  which  points  pay- 
ments can  be  made  regularly,  and  with  a  great  saving  to  the  Govern- 
ment compared  with  the  former  method. 

The  stationing  of  a  paymaster  at  Prescott  is  an  additional  reason 
to  be  urged  for  the  establishment  of  a  designated  depositary  at  that 
point,  wJHiih  I  have  frequently  urged  upon  the  attention  of  the  proper 
officers,  and  which  I  believe  is  now  receiving  the  attention  of  the  hon- 
orable Secretary  of  War  and  the  Paymaster-General. 

Major  0.  J.  Sprague  is  the  chief  "paymaster  of  the  department,  but, 
with  the  other  officers  of  his  department,  has  heretofore  been  stationed 
in  San  Francisco,  under  the  immediate  orders  of  the  division  com- 
mander, and  from  whom  no  report  has  been  received.    I  believe,  how- 
*  ever,  the  troops  have  been  as  regularly  paid  as  the  system  would  allow. 

INSPECTIONS  OF  PUBLIC  PROPERTY. 

In  consequence  of  the  large  amount  of  public  property  being  con- 
demned and  disposed  of,  under  that  paragraph  of  the  Eegulations  (1019) 
which  allows  commanding  officers  to  inspect,  without,  as  I  believe,  due 
regard  to  economy  and  the  interests  of  the  public  service,  I  felt  that 
the  system  needed  a  check,  and  issued  General  Orders  No.  20,  series  of 
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1871,  (copy  inclosed,  marked  E,)  forbiddiug  such  inspections,  except  by 
legolarly  or  specially  appointed  inspectors,  diseased  horses  and  perish^ 
able  stores,  rapidly  deteriorating,  only  excepted.  This,  of  course,  im- 
posed additional  burdens  upon  the  division  inspector,  and  renderied 
necessary  the  appointment  of  a  department  inspector,  for  which  the 
authority  of  the  War  Department  was  asked  and  obtained.  Captain  W. 
H.  Brown,  Fifth  Cavalry,  was  appointed  department  inspector,  and  has 
recently  entered  upon  his  duties,  which  bid  fair  to  be  numerous  and  im- 
portant to  the  service. 

TELEGRAPHIC  COMMUNICATION. 

The  nearest  telegraphic  communication  to  be  had  is  with  the  office  at 
Los  Angeles,  California,  which  is  generally  reached  from  here  by  mail 
in  seven  days. 

There  can  be  no  doubt  that  the  establishment  of  telegraphic  commu- 
nication with  all  the  important  points  in  the  Territory  with  the  con- 
necting lines  outside,  would  be  an  advantage  to  the  public  service  too 
great  to  be  estimated.  The  particular  points  from  which  and  to  which 
the  lines  should  run  are  questions  easily  determined  by  proper  officers, 
but  the  general  fact  that  the  establishment  of  such  communication  is 
a  public  necessity  is  too  patent  to  need  argument,  and  only  requires 
that  I  edionld  invite  that  earnest  attention  thereto  which  the  importance 
of  the  subject  demands. 

BOARDS  OP  SURVEY. 

The  defects  which  have  existed  in  the  system  of  boards  of  survey,  as 
heretofore  practiced,  and  which  have  been  pronounced  by  officers  of 
high  rank  as  ^^  mere  whitewashing  concerns,"  have  been  overcome  in  a 
great  measure,  by  a  system,  a  brief  of  which  is  embodied  in  Circular 
^0.  6,  of  1871,  (appended  and  marked  F,)  from  these  headquarters, 
which,  among  other  important  changes,  requires  the  proceedings  to  be 
approved  by  the  department  commander,  previous  to  being  used  as 
sub-vouchers  to  accounts.  Heretofore  the  proceedings  were  considered 
complete  upon  the  approval  of  the  officer  commanding  the  post,  and 
were  too  often  received  back  from  the  accounting  officer^  at  Washing- 
ton, for  correction,  many  months,  and  sometimes  years  afterward,  when 
the  officer  concerned  had  been  (tailed  to  duty  elsewhere,  and  the  nec- 
essary data  long  since  disappeared. 

Under  the  present  practice  at  these  headquarters,  as  soon  as  the  pro- 
oeediogs  of  a  board  of  survey  are  received  they  are  submitted  to  the 
chief  of  the  department  on  duty  here,  in  whose  department  the  prop- 
erty or  stores  belong,  who  carefully  reviews  and  returns  them  to  the 
adjutant-general  with  his  remarks.  The  remarks,  being  on  separate 
slips  of  paper,  are  retained  in  the  adjutant-generai'd  office  until  the  pro- 
ceedings have  been  submitted  to  another  officer  of  the  staff,  whose  re- 
view is  of  a  more  general  character.  The  proceedings,  with  the  remarks 
of  both  officers,  are  then  carefully  examined  and  revised  by  the  adju- 
tant-general of  the  department,  who  submits  the  whole  to  the  depart- 
ment commander  for  his  orders. , 

If  there  are  any  defects  they  are  carefully  pointed  out  in  the  indorse- 
ment, returning  them  for  correction,  and  when  complete  and  approved, 
one  copy,  with  all  the  remarks,  is  retained  at  these  headquarters  for 
file  and  future  reference,  the  others  being  disposed  of  as  directed  in 
existing  regulations. 
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By  this  method  the  proper  staff  officers  at  department  headquarters 
are  always  advised  of  damages  that  may  have  occurred  to  property  la 
their  departments,  and  the  probable  cause  for  the  aame,  while  the  pro- 
ceedings themselves  are  rendered  complete,  correct,  and  a  valuable 
means  for  establishing  administrative  responsibility. 

TROOPS. 

The  present  organization  of  troops  serving  in  this  department,  with 
the  aid  of  our  Indian  allies,  w^ill,  I  think,  be  sufdcient,  but  the  organiza- 
tions themselves  should  be  filled  up  to  the  maximum  allowed  by  law. 
As  they  are  now,  their  strength  is,  in  most  cases,  below  even  the  mini- 
mum, which,  reduced  as  they  are  by  sick  and  absentees,  makes  the 
effective  force  for  actual  service  a  very  small  one.  I  would,  therefore, 
earnestly  recommend  that  the  requisitions  for  recruits  for  these  organ- 
izations be  filled,  and  the  men  forwarded  to  their  commands  at  the 
very  earliest  possible  date.    (See  inclosure  marked  G.) 

ESCORTS  AND   GUARDS. 

In  connection  with  the  remarks  relative  to  filling  the  organizations  to 
their  maximum,  1  would  mention  that  I  am  constantly  called  upon  to 
furnish  escorts  to  surveying  parties  and  Gk)vernment  officials,  as  well  as 
<5itizens  passing  from  one  post  to  another,  and  guards  for  families  living 
in  isolated  localities  threatened  by  Inaians,  which,  in  most  cases,  I 
would  be  powerless  to  grant,  even  if  the  number  of  troops  at  my  com- 
mand were  four  times  as  great ;  still,  with  the  greatest  economy  in  this 
particular,  I  am  often  obliged  to  comply,  and  the  drain  is  very  great. 
When  troops  are  to  be  used  as  escorts,  I  nave  generally  required  them 
-  to  travel  in  open  wagons  adapted  to  the  purpose,  in  order  to  save  the 
ihorses  of  the  mounted  troops  for  actual  service.  This  method  of  trans- 
porting escorts  has  been  found  to  be  a  great  saving  of  public  animals, 
and  materially  aids  in  keeping  the  cavalry  arm  ready  for  service. 

Attention  is  invited  to  the  inclosed  order  on  this  subject,  General 
•Orders,  No.  16,  series  of  1871,  as  well  as  General  Order,  No.  28,  current 
^ries,  relative  to  furnishing  forage  to  public  animals  en  route^  both  of 
which  are  appended  and  marked  H  and  I. 

INDIANS. 

Although  authority  from  various  sources  has  been  given  for  the 
chastisement  of  hostile  Indians,  in  order  to  co-operate  effectively  with, 
the  different  agents  sent  to  make  peace  with  them,  the  operations  hav- 
ing in  view*  such  chastisement  have  necessarily  been  confined  to  pur- 
suit  and  punishment  of  parties  actually  engaged  in  massacres  of  citi- 
zens or  depredating  upon  their  stock.  Such  pursuit  is  too  generally 
unsuccessful,  for  the  reason  that  when  out  on  these  raids  the  Indians 
are  necessarily  on  the  qui  vivey  and  ^here  such  is  the  case  in  a  country 
'  cut  up  by  huge  caHons,  with  miles  of  lava-beds,  over  which  an  Indian, 
can  pass  without  leaving  the  slightest  mark  by  which  he  may  be  trailed, 
finding  him,  much  less  his  surprise  or  capture,  is  next  to  impossible, 
and  the  merest  accident  in  the  world. 

Add  to  this  fact  that  Indians  on  some  of  the  reserves,  ostensibly  at 
peace,  and  feeding  upon  Government  stores,  have  been  a<MM)mplices, 
and,  in  some  cases,  principals  in  robberies  and  murders,  of  which  the 
innocent  of  the  same  tribes,  owing  to  fear  and  other  causes,  will  not 
inform,  and  some  of  the  difficulties  can  be  understood. 
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Having  in  view  the  great  and  earuest  desire  of  the  Government  to 
find  a  peaceable  solution  of  this  problem,  I  have  earnestly  and  honestly 
supported  the  agents  sent  out  for  this  work,  and  the  long  and  bloody' 
list  of  Diurders  and  robberies  committed  during  the  year,  by  the  very 
Indians  who,  at  one  time  or  another,  have  been  fed  at  the  public  expense, 
is  a  ghas^y  commentary  upon  the  result. 

I  append  herewith  a  list  of  these  outrages  (marked  K)  which  does  not, 
by  any  means,  comprise  all,  but  such  as  I  officially  vouch  for. 

I  think,  therefore,  I  am  justified  in  saying  that  I  have  fully  carried 
ont  that  portion  of  my  instructions  which  required  me  to  co-operate 
with  the  agents  referred  to,  and  believe  that  humanity  demands  that  I 
should  now  proceed  to  carry  out  the  remainder  of  my  instructions,  which 
require  me  to  punish  the  incorrigibly  hostile.  In  doing  this  I  shall 
ask  and  exi)ect  from  the  civil  agents  of  the  Indian  Department  that 
hearty  co-operation  in  the  future  which  I  have  not  failed  to  extend  to 
them  in  the  past. 

CONCLUSION. 

The  officers  of  my  staff,  not  named  in'  the  foregoing  report,  are, 
Captain  A.  H.  Nickerson,  Twenty-third  Infantry,  aide-de-camp  and 
acting  assistant  acyutant-general  of  the  department ;  Second  Lieuten- 
ant William  J.  Boss,  Twenty-first  Infantry,  aide-de-camp  and  field 
quartermaster ;  Second  Lieutenant  John  G.  Bourke,  aide-de-camp,  field 
adjutant. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEORGE  CROOK, 
IAeut€nant'Col(mel  Twenty-third  Infantry^ 
Brevet  Major-Oeneraly  Commanding  Department. 

The  Assistant  Adjutant-General 

Military  Division  of  the  FaeifiCy  San  Francisco^  California, 


Depredations  commuted  hy  Indians  in  the  Department  of  Arizona. 

September  1,  1871. — Eifrbi  head  of  hoTseS;  belonging  to  miners,  stolen  from  Pine  Flat. 

S^tembtr  4,  Ic^l. — Poet  herd  of  Camp  Crittenden,  consisting  of  ilfty-seven  horses 
sod  eight  miUes,  driven  off.  ^  ^ 

Sq^tember  5, 1871. — Gabriel,  a  Mexican  herder,  in  the  employ  of  Mr.  Campbell, 
murdered  in  Ohino  Valley. 

September  10, 1871. — A  party  of  Pinal  prospectors  fired  into ;  one  man  and  two  horses 
killed. 

September  13,1871. — Mail -rider  and  stock-herder  murdered  two  miles  from  Tucson  ;  mail 
capUired  and  destroyed. 

September  2r2,  1871. — House  of  Daniel  Hatz,  at  Agua  Fria,  burned,  and  several  head  of 
BtocK  stolen. 

October  14,  1871. — Ranch  of  R.  M.  Gilbert,  on  Cienega  Sauz,  burned;  Richard  Barnes 
killed  and  Mr.  Gilbert  wounded. 

^ctember  5, 1871. — Mail-stage  on  route  from  Wickenburgh  to  Ehrenberg  attacked 
^bont  nine  miles  from  the  'former-named  place.  Driver,  John  Lauz,  and  passengers 
("rederick  Shoholen,  Frederick  W.  Loring,  R.  M.  Hamel,  W.  G.  Salmon,  and  C.  S.  Adams, 
killed,  and  Frederick  Kruger  and  Miss  Snepard  wounded. 

January  4,  1872. — One  hundred  head  of  stock,  belonging  to  citizens  near  Camp  Hual- 
pait  stolen  and  driven  off. 

January  13, 1872. — Cattle-herd  at  Cam^Bowie  stampeded. 

January  20, 1872. — Mail-stage,  on  route  from  TiH^n  to  Camp  Bowie,  attacked ; 
Thomae  Donovan,  A.  J.  Bice,  and  John  Petty,  killed ;  driver,  John  Bedford,  wounded. 

January "24 f  1872. — A  party  of  citizens,  engaged  in  cutting  hay  near  Camp  McDowell, 
find  upon. 

January  26, 1872. — Stock  stolen  near  Fort  Rock,  on  Prescott  and  Mojave  road. 

Penary  8, 1872. — Five  head  of  oxen,  belonging  to  citizens,  stolen  near  Camp  Mc- 
^well. 
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Ptbruary  17, 1872.— Auguerre's  freight- train  attacked  ou  the  Hassayampa,  and  two 
men  wounded. 

February  20, 1872.— Robert  Bell  badly  wounded  near  Camp  Verde. 

Febraary  21, 1872.— Mr.  Leroux  shot  at  and  dangerously  wounded  near  Carap  Verde. 

February  22, 1872.— Cnllumber's  Station,  near  Date  Creek,  att^wjked ;  S.  T.  Cullember 
and  Thomas  Harris  killed,  and  stock  stolen. 

February  26,  1872.— Cattle-herd  at  Camp  Bowie  driven  off ;  one  herder  killed  and  one 
wounded. 

March  17, 1872.— Eight  head  of  work-oxen  stolen  from  citizens  near  Camp  Verde. 

March  17, 1872. — Endilleso  Rebaa  murdered  near  Camp  Verde. 

March  24, 1872.— Mr.  Rivas  killed  near  Camp  Verde. 

ifarc^  29, 1872. — Mr.  Galiaher  wounded  near  Camp  Verde. 

April  17,  1872.— Osborn  P.  Clack  killed  about  one  mile  north  of  Mint  Valley- 

April  19, 1872. — James  Kelliher  wounded,  and  three  head  of  stock  stolen  in  Verde 

Valley. 

April  20, 1872.— J.  Callaghan  wounded  by  Indians  on  Beaver  Creek. 

April  20, 1872. — George  W.  Smith  and  Joseph  Ackerman  killed  near  Wormser  and 
Wertheimer's  ranch,  on  the  Agna  Fria ;  four  horses  stolen. 

ApHl  17,  1872.— Private  William  Irwin,  Company  D,  Twenty-first  Infantry,  killc<l 
while  on  escort  duty  to  Camp  Apache. 

April  20, 1872.— Twenty  head  of  beef-cattle  stolen  at  Tubac,  Pima  County. 

AprU  26, 1872.— A  Mexican  killed  near  Camp  Crittenden,  and  eight  head  of  stock 
stolen. 

ApHl  27, 1872.— House  of  John  Whitehead,  in  Sonoita  Valley,  attacked ;  Mr.  White- 
head  and  one  herder  killed  ;  Mrs.  Whitehead  wounded. 

May  4, 1872. — Two  horses  and  one  mule  stolen,  and  cattle-herd  fired  into  and  stam- 
peded near  Camp  Verde. 

May  4,  1872. — Mail-stage  between  Tucson  and  Camp  Bowie  attacked ;  driver,  Henry 
Abrahams,  killed,  and  mail  captured. 

May  4, 1872.-  Stock  stolen  from  Mr.  Brewster,  near  Camp  Hualpai. 

May  10, 1872. — Three  men  killed  on  farm  of  Wales  Arnold,  near  Camp  Verde. 

May  11, 1872. — Stock  stolen  from  the  mail-station,  four  miles  from  Camp  Dat«  Creek. 

Miiy  15, 1872. — Beef  stolen  from  Jteef-contractor  at  Camp  McDowell.  ^ 

May  18, 1872. — Stock  stolen  fromAlr.  Brewster,  near  Camp  Hualpai. 

Jrari/  20,  1872. — Cattle-herd  of  beef-contractor  at  Camp  Verde  ran  off. 

2fay  22, 1872. — Florence  Cosgrove  killed,  and  two  horses  stolen  in  Sonoita  Valley. 

May  22, 1872. — Theodore  Putz  killed  near  Prescott,  and  2,000  head  of  sheep  stolen  ; 
stock  afterward  recovered. 

June  7, 1872. — Stock  stolen  from  Thomai  Hughes,  and  one  herder  killed  in  Sonoita 
Valley. 

June  13, 1872. — Adam  Riesbeck  mortally  wounded  near  Prescott. 

June  15, 1872. — Joseph  Goldwater  badly,  and  Dr.  Jones  slightly  wounded,  while 
crossing  Granite  Mountain. 

June  15, 1872. — Sheep-herd  of  Mr.  Stevens  stampeded  Bear  Prescott,  and  herder 
wounded. 

June  20, 1872.— Three  hundred  head  of  |^*V*  belonging  to  Campbell  &  Baker,  stolen 
near  Oaks  and  Willows. 

•/ttfte 24, 1872.— Moore  &  Gardner's  ranch,  in  Sonoita  Valley,  attacked;  Adolphus 
Brown  killed,  and  six  horses  and  four  guns  stolen. 

July  5, 1672. — ^Twenty  mules  stolen  from  Mr.  Jacob's  train,  three  miles  from  Camp 
McDowell. 

July  26, 1872. — Two  horses  and  one  mule  stolen  from  Indian  agency  at  Camp  Grant.- 

July  31,  1872. — Stock  stolen  from  Mr.  Reavis,  near  Camp  McDowell. 

August  27, 1872.'— Second  Lieutenant  Reid  T.  Stewart,  Fifth  Cavalry,  Corporal  Josepk 
Black,  Company  F,  Fifth  Cavalry,  and  two  Mexicans,  murdered  in  Davidson's  Cafion.. 

August  27, 1872. — Four  Mexicans  murdered  on  Santa  Cruz  River. 

September  4, 1872. — W.  V.  Goodrich  murdered  eight  miles  below  Camp  Mojava 

September  4, 1872.— All  stage  and  other  stock  stolen  from  Cullen's  Station,  on  the 
Wickenburgh  and  La  Paz  road. 

RECAPITULATION. 

Officers :  killed,  1.  Enlisted  men :  killed,  2.  Citizens :  killed,  41 ;  wounded,  10, 
Cattle  stolen  :  property  of  Government,  ^  j^^roperty  of  citizens,  489. 

There  were  also  several  headflAf  cattle  srolen  from  citizens,  September  22,  1871 . 
January  26,  February  22,  May  4)  11,  IS,  and  20,  June  7,  July  31,  and  September  4' 
1872,  but  the  number  is  not  stated.  .  '' 

The  records  at  headquarters  Military  Division  of  the  Pacific  show  that  the  cattle 
reported  as  having  been  "stampeded"  at  Camp  Bowie,  January  13  and  February 
26,  1872,  and  at  Camp  Verde,  May  4,  1872,  were  recovered. 

Headquarters  Military  Division  Pacific, 

San  l^YanciscOj  October  16, 1872. 
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REPORT  OF  BRIGADIERGENERAL  TERRY. 

Headquarters  Department  of  the  South, 

Louisville,  Kentucky,  October  1, 1872. 

SiE:  I  have  the  honor  to  submit  the  following  report  of  military 
operations  in  this  department  since  October  26,  1871,  the  date  of  my 
Isustannaal  report: 

At  that  date  the  Department  of  the  South  comprised  the  following 
States,  viz,  South  Carolina,  Georgia,  Florida,  Alabama,  Mississippi, 
Tennessee,  and  Kentucky,  and  formed  part  of  the  Military  Division  of 
the  South,  commanded  by  the  late  MajorGeneral  H.  W.  Halleck.  Jan- 
nary  15,  1872,  the  Division  of  the  South  was  discontinued,  and  I  was 
directed  to  report  direct  to  the  Adjutant- General  of  the  Army. 

The  troops  occupying  the  various  posts  in  the  department  consisted 
of  the  Seventh  Cavalry,  eleven  batteries  of  the  Third  Artillery,  and 
the  Second,  Fourth,  Sixteenth,  and  Eighteenth  Regiments  of  Infantry. 

The  posts  were  garrisoned  as  follows : 

SOUTH  CAROLINA. 

Charleston. — Light  Battery  C  and  Battery  I,  Third  Artillery.  (Tem- 
porarily at  Summerville,  South  Carolina.) ' 

Columbia. — Companies  B,  D,  and  I,  Bight^enth  Infantry,  and  L  and 
M,  Seventh  Cavalry.  (L  detached  service,  Winnsborough,  and  M,  Dar- 
lington, South  Carolina.) 

Chester, — Companies  C,  Seventh  Cavalry,  and  H,  Eighteenth  In- 
fantry. (CoQipauy  C,  Seventh  Cavalry,  temporarily  at  Rutherfordton, 
North  Carolina,  in  the  Department  of  the  East.)  ^ 

Torkville. — Companies  K,  Seventh  Cavalry,  and  C,  Eight/Centh  In- 
fantry. 

Newberry. — Company  K,  Eighteenth  Infantry. 

Untontnife.— Company  B,  Seventh  Cavalry. 

i^rton&ttryA.— Companies  E,  Seventh  Cavalry,  and  D,  Second  In- 
fentry. 

Sumter. — Company  F,  Eighteenth  Infantry. 

aEOBGlA. 

Fort  Pulaski. — Batteries  E  and  H,  Third  Artillery. 
Savannah. — ^Battery  K,  Third  Artillery. 

Atlanta. — Companies  G,  Seventh  Cavalry,  A  and  C,  Second  Infantry, 
and  A,  E,  and  6,  Eighteenth  Infantry. 

FLOBIDA. 

Saint  Augustine. — Companies  F  and  H,  Second  Infantry,  and  K,  Six- 
teenth Infantry. 
Key  We*f.— Batteries  B  and  D,  Third  Artillery. 
Fort  Jefferson. — Batteri^  F,  L,  and  M,  Third  Artillery. 
Fort  Barrancas. — Battery  G,  Third  Artillery. 

ALABAMA. 

BunUviUe. — Compan^  B,  Second  Infantry. 
ifobUe.— Companies  G  and  K,  Second  Infantry. 

6  w 
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MISSISSIPPI. 

Jackson. — Companies  B  and  H,  Sixteenth  Infantry. 
Meridian, — Comi)any  I,  Sixteenth  Infantry. 
Aberdeen, — Company  C,  Sixteenth  Infantry. 

TENNESSEE. 

Nashville. — ^^Companies  U,  Seventh  Cavalry,  and  F  and  G,  Sixteenth 
Infantry. 
Humboldt — Company  I),  Sixteenth  Infantry. 
Chattanooga. — Companies  E  and  I,  Second  Infantry. 

KENTUCKY. 

Taylor  Barracks. — Louisville,  Company  ^,  Seventh  Cav^alry,  H, 
Fourth,  and  A  and  E,  Sixteenth  Infantry.  (F,  Seventh  Cavalry,  de- 
tached service  at  Meridian,  Mississippi.) 

Frankfort — Companies  G  and  K,  Fourth  Infantry. 

Lexington. — Company  A,  Fourth  Infantry. 

Crab  Orchard, — Companies  D,  Seventh  Cavalry,  and  B,  Fourth  In- 
fantry. (Company  D,  Seventh  Cavalry,  temporarily  at  Columbia,  South 
Carolina.) 

Faducah, — Company  J),  Fourth  Infantry. 

Mount  /Sterling. — Company  E,  Fourth  Infantry. 

Elizabethtoicn, — Companies  A,  Seventh  Cavalry,  and  F,  Fourth  In- 
fantry. 

Ijcbanon. — Companies  C  and  I,  Fourth  Infantry.  (Company  O,  de- 
tached service,  Lancaster.) 

Shelbyville. — Company  I,  Seventh  Cavalry. 

Netcport  Barracks. — Recruiting  depot. 

The  principal  changes  which  have  taiken  place  in  the  distribution  ot 
troops  in  this  department  during  the  past  year  are  as  follows : 

On  October  20,  1871,  Battery  I,  Third  Artillery,  was  ordered  from 
Charleston  to  Spartanburgh,  South  Carolina. 

On  October  31  Company  M,  Seventh  Cavalry,  ordered  from  Spartan- 
burgh to  Union  ville,  SouthCarolina,  and  Company  B  from  Union  villa  to 
Spartanburgh,  Soutli  Carolina. 

November  1.  By  General  Order  No.  66,  War  Department,  Adjutant 
General's  OflBce,  series  of  1871,  the  State  of  North  Carolina  was  trans- 
ferred from  the  Department  of*  the  East  to  this  department,  thus  add- 
ing seven  batteries  of  the  Fourth  Artillery  to  my  command.  They  were 
stationed  at  the  time  of  transfer  in  the  following  manner,  and  so  con- 
tinue at  the  present  time : 

Charlotte. — Battery  A,  Fourth  Artillery. 

Rutlierfordton, — Battery  C,  Fourth  Artillery. 

Raleigh. — Batteries  D  and  H,  Fourth  Artillery. 

FortJohnston.^B'dttery  G,  Fourth  Artillery. 

Fort  Macon — Batteries  K  and  L,  Fourth  Artillery. 

By  the  provisions  of  the  same  general  order  the  State  of  Mississippi 
and  the  Gulf  posts  as  far  eastward  as,  and  embracing,  Fort  Jefferson 
and  Key  West,  were  transferred  from  my  command  to  form  part  of  the 
newly-created  Department  of  the  Gulf.  Subsequently,  by  Greneral 
Order  No.  71,  from  the  War  Department  series  1871,  the  post  of  Mobile, 
Alabama,  was  exempted  from  the  provisions  of  General  Order  No.  06, 
from  the  same  source. 
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Tbe  six  batteries  of  the  Third  Artillery,  which  formed  the  garrison 
of  Key  West  and  Forts  Jefferson  and  Barrancas,  Florida,  and  four 
companies  of  the  Sixteenth  Infantry,  which  were  stationed  at  Jackson, 
Aberdeen,  and  Meridiao,  Mississippi,  were  thus  transferred  from  my 
command. 

]sovember  14  Company  F,  Seventh  Cavalry,  was  ordered  to  return  to 
its  proper  station  in  this  city  from  detaclied  service  at  Meridian,  Missis- 
sippi. 

Company  I,  Eighteenth  Infantry,  was  ordered  from  Columbia  to 
UBioQviile,  South  Carolina,  and  Company  G,  Eighteenth  Infantry,  from 
Atlanta,  Georgia,  to  Columbia,  South  Carolina. 

All  traces  of  yellow  fever  at  Charleston,  South  Carolina,  having  dis- 
appeared, the  garrison  of  that  post,  which  had  been  temporarily  at  Sum- 
merville,  South  Carolina,  was,  on  November  14,  ordered  to  return  to 
Charleston. 

On  November  24,  Companies  E,  Eighteenth,  and  C,  Second  Infantry-, 
at  Atlanta,  Georgia,  and  one  section  of  Light  Battery  C,  Third  Artillery, 
at  Charleston,  were  ordered  to  Columbia,  South  Carolina. 

On  December  11  Company  B,  Seventh  Cavalry,  was  ordered  from 
Spartanborgh  to  Unionville,  South  Carolina. 

On  December  27  Company  H,  Seventh  Cavalry,  was  ordered  from 
Nashville,  Tennessee,  to  Uuntsville,  Alabama. 

On  December  30  Company  I,  Eighteenth  Infantry,  was  ordered  back 
to  Colambia  from  Unionville,  South  Carolina. 

January  10, 1872,  the  section  of  battery  temporarily  at  Columbia  was 
ordered  to  return  to  Charleston,  South  Carolina. 

On  January  13  tbe  remains  of  the  late  Major-General  H.  W.  Halleck 
were  temporarily  deposited  in  one  of  the  vaults  of  Cave  Hill  Cemetery, 
in  this  city. 

Companies  F  and  G,  Sixteenth  Infantry,  from  Nashville,  Tennessee; 
Companies  I,  Fourth  Infantry,  from  Lebanon,  G  and  K^  from  Frank- 
fort, and  F,  Fourth,  from  Elizabethtown,  Kentucky,  arrived  jn  Louis- 
ville, and  with  the  three  companies  of  infantry  and  one  of  cavalry 
stationed  in  this  city  formed  the  funeral  escort.  Tbe  troops  afterward 
returned  to  their  proper  stations. 

January  14  Company  B,  Eighteenth  Infantry,  was  ordered  from  York- 
ville  to  Columbia,  South  Carolina. 

January  16  Company  C,  Second  Infantry,  was  ordered  to  Huntsville, 
Alabama,  from  Columbia,  South  Carolina,  and  Company  B,  of  the  same 
re^ment,  ordered  from  Huntsville,  Alabama,  to  Atlanta,  Georgia. 

January  23  Company  E,  Eighteenth'  Infantry,  was  ordered  back  to 
Atianta,  Georgia,,  from  Columbia,  South  Carolina,  and  on  the  27th  of 
the  same  month  Battery  I,  Third  Artillery,  was  ordered  from  Spartan- 
burgh  to  Charleston,  South  Carolina. 

On  February  8  Company  H,  Seventh  Cavalry,  was  ordered  back  to 
Nashville,  Tennessee,  from  Huntsville,  Alabama,  and  on  February  29 
Company  C,  Seventh  Cavalry,  was  transferred  from  the  post  of  Ruther- 
fordton  to  Lincolnton,  North  Carolina. 

On  March  12  the  post  of  Opelika,  Alabama,  was  established,  and  gar- 
riscMied  by  Company  D,  Seventh  CaviUry,  ordered  there  from  Chester, 
South  Carolina. 

On  March  25  Company  G,  Fourth  Infantry,  was  ordered  from  Frank- 
fiirt  to  Paducah,  Kentucky,  and  Company  D,  of  the  same  regiment, 
irom  Paducah  to  Frankfort. 

Od  April  25  Company  G,  Eighteenth  Infantry,  was  ordered  from  Co- 
lumbia to  Chester,  South  Carolina. 
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On  May  16  Company  A,  Second  Infantry,  left  Atlanta,  Georgia,  for 
Montgomery',  Alabama,  and  returned  to  its  proper  station  July  8. 

On  August  13  Company  G,  Seventh  Cavalry,  was  directed  to  proceed 
from  Spartanburgh,  South  Carolina,  to  Laurensville,  South  Carolina,  to 
take  post,  and  on  the  17th  of  the  same  month  Company  I,  Eighteenth 
Infantry,  was  ordered  from  Columbia,  South  Carolina,  to  the  same  place. 

In  addition  to  these  changes,  more  than  one  hundred  and  sixty  tem- 
porary detachments  have  been  made  from  the  garrisons  of  posts  for  the 
purpose  of  aiding  civil  officers.  These  detachments  have  been  made  on 
the  requisition  or  request  of  governors  of  States,  sheriffs,  and  other 
l4)cal  State  civil  officers,  and  United  States  marshals,  district  attorneys, 
and  officers  of  the  Internal  Revenue  Department.  These  detachments 
do  not  include  those  made  in  South  Carolina  to  aid  the  civil  authorities 
of  the  United  States  in  the  proclaimed  counties  of  that  State  in  the 
performance  of  their  duties  under  the  enforcement  act.  For  a  detailed 
account  of  the  military  operations  in  that  section  of  the  department,  I 
refer  to  the  inclosed  report  of  Major  Lewis  Merrill,  of  the  Seventh  Cav- 
alry. It  affords  me  pleasure  to  be  able  to  report  that  in  every  instance 
the  conduct  of  the  troops,  while  performing  this  delicate  service,  has 
been  exemplary.  The  troops  in  the  department  are  at  the  present  time 
distributed  as  follows : 

KENTUCKY. 

Louisville. — Companies  F,  Seventh  Cavalry j  H,  Fourth  Infantry;  A 
and  E,  Sixteenth  Infantry. 

FranJcforL — Companies  D  and  K,  Fourth  Infantry. 

Lexington. — ^Company  A,  Fourth  Infantry. 

Crab  Orchard. — Company  B,  Fourth  Infantry. 

Paducah. — Company  G,  Fourth  Infantry. 

Mount  (Sterling. — Company  B,  Fourth  Infantry. 

Elizahethtown. — Companies  A,  Seventh  Cavalry,  and  F,  Fourth  In- 
fantry. 

Lebanon. — Companies  C  and  I,  Fourth  Infantry;  (C,  detached  service^ 
Lancaster.) 

Shelbyville. — Company  I,  Seventh  Cavalry. 

Newport  Barracks. — Recruiting  depot. 

TENNESSEE. 

Nashville. — Companies  H,  Seventh  Cavalry;  F  and  G,  Sixteenth  In- 
fantry. 
Humboldt — Company  D,  Sixteenth  Infantry. 
Chattanooga. — Companies  E  and  I,  Second  Infantry. 

AI.ABAMA. 

Hunisville. — Company  C,  Second  Infantry. 
Mobile. — Companies  G  and  K,  Second  Infantry. 
Opetika. — Company  D,  Seventh  Cavalry. 

FLORIDA. 

Saint  Augustine. — Companies  F  and  H,  Second,  and  K,  Sixteentli 
Infantry. 
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GEORGIA. 
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Fort  Pulaski. — Batteries  B  and  H,  Third  Artillery. 
8avannaA, — Battery  K,  Third  Artillery. 

Atlanta. — Companies  A  and  B,  Second,  and  A  and  E,  Eighteenth 
Infantry. 

NORTH  CAROLINA. 

Fort  Macon. — Batteries  K  and  L,  Fourth  Artillery. 
Bakigh. — Batteries  D  and  II,  Fourth  Artillery. 
Rutherfardtan. — Battery  C,  Fourth  Artillery. 
LiHeolnton.'^^Compa.ny  0,  Seventh  Cavalry. 
Charlotte. — Battery  A,  Fourth  Artillery. 
Fort  Johnston. — Battery  G,  Fourth  Artillery. 

SOUTH  CAROLINA. 

Charleston. — Light  Battery  C  and  Battery  I,  Third  Artillery. 

Columbia. — Companies  B,  D,  and  G,  Eighteenth  Infantry,  (G  tem- 
porarily at  Chester.) 

Chester. — Company  H,  Eighteenth  Infantry. 

YorhviUe. — Companies  K  and  L,  Seventh  Cavalry,  and  C,  Eighteenth 
Infantry. 

Neteberry. — ^Company  K,  Eighteenth  Infantry. 

Unionville. — Companies  B  and  M,  Seventh  ^Davalry. 

Spartanburgfih. — ^Companies  B,  Seventh  Cavalry,  and  D,  Second  In- 
fantry. 

Sumter. — ^Company  F,  Eighteenth  Infantry. 

Laurensvillo. — Companies  G,  Seventh  Cavalry,  and  I,  Eighteenth 
Infantry. 

Ko  change  requiring  mention  has  been  made  since  the  date  of  ray  last 
report  in  the  method  of  furnishing  the  troops  in  this  department  with 
subsistence  and  quartermaster  stores. 

The  sanitary  condition  of  the  troops  is  excellent ;  the  medical  supplies 
are  ample  and  promptly  furnished. 

I  inclose  reports  of  the  commanders  of  posts  belonging  to  the  de- 
^ment. 

Very  respectfully,  your  most  obedient  servant, 

ALFRED  H.  TERRY, 
Bri{iadier'Oeneraly  Commanding. 

The  Adjutant  General  of  the  Army, 

Washington^  D.  C. 


Headquarters  Post  of  Yorkville, 

YorkvillOj  South  Carolina^  iSeptennber  23, 1872. 

8iE :  In  compliance  with  Circular  No.  10,  Headquarters  Department 
^the  Sooth,  September  9, 1872,  and  your  subsequent  telegram,  I  have 
'iu*  honor  to  submit  the  following  report : 

The  [)ermanent  changes  whidi  have  taken  place  in  this  command 
Coring  the  pa8t  year,  and  the  movements  of  this  command  and  detach- 
^ts  thereof,  permanent  or  temporary,  during  t|)e  same  period,  are 
Presented  in  tabular  form  appended  to  this  report. 
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GENERAL  CONDITION  OF  THE  TROOPS. 

The  garrison  of  this  post  consists  of  one  field  officer  of  the  Seventh 
(/avalry,  commanding  post,  one  acting  assistant  surgeon,  (medical 
officer,)  one  hospital  steward,  one  veterinary  surgeon  of  the  Seventh 
Cavalry,  two  companies  of  the  Seventh  Cavalry,  Company  K,  (Captain 
Hale,)  Company  L,  (Lieutenant  Wesson,)  and  one  company  of  the 
Eighteenth  Infantry,  (Captain  Christopher,)  Company  C. 

The  general  condition  of  the  troops  is  good,  the  officers  in  the  main 
attentive,  and  faithful  in  their  discharge  of  duty,  (ind  in  personal  habits 
exemplary.  In  point  of  discipline,  while  the  troops  do  not  fall  below  a 
fair  standard,  the  circumstances  of  easy  access  to  whisky-shops,  and 
being  stationed  in  a  village  where  close  supervision  of  conduct  is  by  no 
means  easy,  without  undue  attempt  to  restrain  the  men  from  recreation, 
contribute  to  niore  looseness  of  conduct  than  would  be  found  at  a  mili- 
tary post  or  camp  away  from  such  surroundings.  Notwithstanding  this 
the  oftenses  against  discipline  are  not  extraordinary  in  either  number  or 
gravity.  In  their  relations  to  the  civilians  among  whom  they  are  stationed 
the  men  are  in  the  main  inoffensive,  and  occasions  are  rare  in  which  any 
trouble  has  arisen.  In  the  few  cases  in  which  it  has  occurred  there  ha4s 
been  no  instance  in  which  the  folly  and  misconduct  of  the  civilian  have 
not  been  the  original  incentive  in  bringing  about  difficulty.  ^ 

Desertions  from  the  several  companies  of  the  command  have  been 
unduly  frequent,  but  whether  in  greater  number  than  from  commands 
similarly  circumstanced  I  am  unable  to  say.  It  has  been  impossible  to 
recapture  deserters  owing  b>  the  ease  with  which  they  can  get  beyond 
reach  belore  the  fact  of  the  absence  being  desertion  is  known,  and  the 
additional  fact  that  the  sympathies  of  the  people  are  so  much  wit^k 
deserters  that  little  or  no  information  is  to  be  had  from  them  when 
sought  for.  The  desertions  lately  have  been  chiefly  from  the  recruits, 
and  in  most  of  these  cases  of  men  who  should  never  have  been  enlisted^ 
For  some  reason  the  recruits  sent  to  this  command  have  been  of  lower 
grade  than,  under  present  inducements  of  pay,  &c.,  should  be  enlisted  in 
the  service.  From  whatever  cause  this  arises  it  is  a  serious  and  ex- 
pensive evil.  ^ 

I  have  no  doubt,  from  various  sources  of  information,  and  from  care- 
ful observation,  that  desertions  are  encouraged  and  facilitated  by  Ka- 
KIdx  and  their  sympathizers.  It  is  very  difficult,  and  so  far  no  success 
has  attended  the  effort,  to  secure  exact  legal  eviiencd  on  which  those 
guiliy  might  be  brought  to  punishment,  but  there  is  every  moral  con* 
yiction  that  no  effort  has  been  spared  by  these  persons  to  breed  disaffec- 
tion and  diissatisfaction  among  the  men.  So  far  as  I  can  observe  there  is 
no  sympathy  among  either  enlisted  men  or  officers  with  the  lawlessness 
which  it  might  become  their  duty  to  assist  in  suppressing,  and  with  the 
exception  of  deserters  and  one  other  case,  I  have  bad  no  reason  to  think: 
that  any  one  could  have  been  induced  to  betray  his  duty. 

The  two  noted  have  been  the  chief  causes  of  desertions,  though  to 
these  should  be  added  some  dissatisfaction  with  the  quality  and  allow- 
ance of  clothing,  which  I  presume  will  cease  so  soon  as  the  new  uniform, 
is  furnished. 

The  health  of  the  command  has  been  exceptionally  good.  !No 
epidemic  diseases  have  appeared,  and  there  has  been  but  little  sickness. 
Three  deaths  only  have  occurred,  two  from  disease  or  injury  contracted, 
before  coining  here,  and  one  from  falling  from  a  window  while  in  feveir 
delirium.  Most  of  the  unfitness  for  duty  has  been  from  accidental  in- 
juries, among  which  has  been  a  remarkable  fact  that  in  the  last  year^ 


GENERAL   OF    THE    ARMY.  87 

/ire  men  have  fallen  from  windows,  resulting  in  one  death,  one  amputa- 
tion of  a  leg,  and  serious  injury  in  three  other  cases.  There  is  nothing 
remarkable  about  the  placing  of  the  windows  which  should  bring  such  a 
result. 

The  climate  is  very  fine  both  winter  and  summer,  and  as  healthful  and 
pleasant  as  any  in  which  I  have  ever  lived. 

The  health  of  thel^orses  has  been  good  in  the  main,  and  their  condi- 
tion fine  except  for  glanders  app^ariri^  amvirig  than.  The  diseise  ap- 
pears to  have  been  brought  here  by  the  horses  purchased  at  Louisville. 
It  is  statiid  that  it  appeared  there  before  they  were  shipped,  which,  if 
the  fact,  should  have  induced  the  quartermaster  shipping  them  to  give 
notice  of  it  so  that  due  precaution  might  have  been  taken  in  time  to 
prevent  its  spread.  So  far  four  have  been  shot,  and  I  fear  that  several 
more  will  be  lost  by  reason  of  it.  Every  i)recaution  is  taken  to  prevent 
its  spread. 

The  instruction  of  the  men  has  been  such  as  the  climatfe  and  constant 
calls  for  duty  permitted.  It  is  far  from  being  up  to  the  standard,  but  I 
think  quite  equal  to  the  average  of  the  service,  and  as  good  and 
thorongb  as  the  circumstances  and  peculiar  duty  have  permitted.  So 
long  as  recruits  are  sent  to  the  cavalry  companies  with  practicall}'  no 
knowledge  whatever  of  their  duties,  the  instruction  of  the  cavalry  will 
fall  far  short  of  even  a  respectable  standard,  because  it  is  almost  always 
the  fact  that  the  circumstances  of  duty  are  such  that  but  small  oppor- 
tunity is  to  be  had  to  lay  any  thorough  groundwork  of  either  horse- 
manship or  elementary  drill.  From  this  arise  want  of  actcuracy  in  the 
drill  and  the  formation  of  habits  of  carelessness  and  slouchiness,  which 
are  very  hard  to  eradicate,  even  if  opportunity  to  do  it  should  be  found. 

The  officers,  as  seems  in  the  nature  of  things  universal  and  unavoida- 
6le  in  the  service,  are  not  well  instructed  professionally.  While  com- 
mendably  faithful  and  attentive  to  duty,  constant  service  with  small 
commands  and  under  circumstances  which  afibrd  little  time  and  no 
facilities  for  theoretical  instruction,  has  tended  to  bring  about  a  degree 
of  satisfaction  with  low  professional  attainments,  and  with  ability  to 
discharge  simply  routine  duty,  which  is  highly  detrimental  to  the  best 
interests  of  the  service.  Situated  as  this  command  is  there  is  no  pres- 
ent remedy  save  to  encourage  every  individual  eftort  toward  a  belter 
knowledge  of  the  profession,  a  remedy  wholly  inadequate  to  the  evil. 

3IANNER  IN  WHICH  THE  TROOPS  ARE  QUARTERED. 

The  two  cavalry  companies  occupy  a  large  brick  building,  formerly  a 
hotel,  sitaated  on  the  main  street,  near  the  center  of  the  village.  This 
boildiiig  comfortably  accomtnodates  both  companies  with  their  kitchens 
and  mess-rooms,  and  also  furnishes  rooms  for  guardhouse  and  post 
leading-room.  Belonging  to  this  building  is  a  stable  which  shelters 
indifferently,  but  sufficiently  well  the  horses  of  one  company.  The 
hones  of  the  other  company  are  sheltered  in  a  fair  stable  in  close 
vicinity,  (just  across  the  street.)  The  infantry  company  is  quartered  in 
ft  wooden  building  on  the  opposite  side  of  the  street  from  the  cavalry, 
bat  in  close  vicinity.  The  building  answers  the  purpose  as  well  as 
bitildings  not  intended  for  such  use  could  do.  On  the  next  lot  to  the 
infantry'  quarters  is  the  building  used  for  a  hospital,  which  is  reasona- 
bly adapted  to  its  use^  and  of  sufficient  accommodation  for  the  sick 
likely  to  be  found  in  this  command. 

The  laundresses,  save  such  as  prefer  to  hire  their  own  quarters,  are 
aaommodated  in  a  building  in  the  outskirts  of  the  town. 
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For  the  present  and  until  the  weather  becomes  rough  and  cold  the 
guard  and  prisoners  are  kept  in  tents  on  open  ground  not  far  from  the 
quarters. 

The  officers  are  quartered  in  houses  and  a  hotel  reasonably  convenient 
to  the  quarters  of  the  troops. 

The  supplies  are  stored  in  an  isolated  building,  which  also  furnishes 
rooms  for  the  post  quartermaster  and  commaudin^^fficer's  offices. 

The  total  rental  [>aid  for  buildings  and  stables  is  within  the  limit  set 
by  the  commanding  general,  and  is  less  than  would  be  the  wear  and 
tear  of  the  necessary  canvas,  and  for  that  reason  the  troops  were  not 
moved  into  camp  during  the  summer. 

SUPPLIES. 

Subsistence  stores,  except  fresh  beef,  are  furnished  from  the  depot 
at  Columbia,  and  have  been  abundant,  good,  and  promptly  aupplied, 
except  one  small  invoice  of  flour  and  a  few  barrels  of  pork,  which  were 
inferior  and  bad.  These  were  reported  on  at  the  time  their  quality  was 
discovered.  Fresh  beef  is  supplied  by  purchase  in  the  open  market. 
It  is  of  inferior  quality  and  high  in  price,  owing  to  the  fact  tdat  this 
section  raises  no  stock,  and  there  is  scarcely  any  business  energy  among 
the  people,  and  little  market  for  fresh  meat  outside  the  troops,  and  so 
no  competition  among  persons  to  supply  beef. 

Early  in  the  spring  I  directed  the  several  company  commanders  to 
secure  ground  and  prepare  gardens  for  the  use  of  their  companies. 
They  have  been  viry  successful,  notably  Captain  Hale,  who  had  better 
ground  than  the  others,  and  the  gardens  have  furnished  a  large  supply 
of  fresh  vegetables  to  the  companies.  Aside  from  the  gardens  of  the 
companies  it  would  have  been  difficult,  if  not  impossible,  to  procure 
needful  snppplies  of  vegetables.  The  eflect  of  abundant  supplies  of 
vegetables  on  the  health  and  contentment  of  the  men  has  been  excel- 
lent, and  the  gardens  have  shown  how  much  it  is  possible  to  add  to  the 
comfort  and  well-being  of  the  men  by  a  small  expenditure  of  time  and 
effort  of  this  kind  on  the  part  of  company  commanders.  It  is  the  first 
time  that  any  of  them  have  had  any  great  success  in  gardening^  and 
this  experience  is  likely  to  be  valuable  to  their  companies  in  the  future. 
Quartermastei-'s  stores  have  been  furnished  from  the  various  depots  of 
that  department. 

Forage  since  July  last  has  been  furnished  by  the  contractor  delivery 
here.  Thus  far  the  supplies  have  been  abundant  and  good.  Some  em- 
barrassment has  arisen  from  the  contractor  having  to  ask  the  post  quar- 
termaster to  act  as  his  agent  for  the  payment  of  freight,  having  no 
agent  here.  The  practice  might  prove  objectionable,  and  I  would  rec- 
ommend that  it  be  discouraged  whenever  possible. 

Fuel  has  been  supplied  by  purchases  of  wood  in  the  open  market. 
It  is  of  inferior  quality  and  uncertain  in  supply.  This  is  owing  to  the 
want  of  energy  and  business  tact  of  the  people  here.  Wood  and  water 
are  the  two  things  which  nature  has  most  abundantly  supplied  here,  but 
the  i)eople  seem  never  to  think  of  pre])aring  any  fuel  until  it  is  needed 
for  immediate  use,  and  then  the  chief  supply  is  either  green  wood  or 
half  rotten  windfalls. 

For  the  supply  of  troops  the  resources  of  the  country  furnish  nothing 
save  fuel  and  lumber  if  needed. 

GENERAL  INFORMATION. 

The  organization,  purposes,  and  conduct  of  the  Klu-Klux  Klan  have 
been  so  full}'  reported  upon  previously  that  it  is  needless  for  me  to  add 
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anytliinfT  to  those  reports.  All  that  was  then  at  the  various  dates 
reported  has  been  abundantly  confirmed  by  subsequent  developments. 
The  freneral  history  of  the  relations  of  this  command  to  that  conspiracy, 
and  of  the  conspiracy  itself,  are  recounted  in  my  previous  reports,  to 
vhich  1  heg  to  invite  your  attention  for  any  facts  relating  to  it. 

Since  my  latest  renorts  the  work  of  arresting  such  as  there  was  process 
for  has  gone  on  by  nie  United  States  marshal  and  his  deputies,  in  most 
cases  assisted  by  small  detachments  of  troops.  These  are  furnished 
whenever  asked  for.  The  arrests  now  are  difficult  becauvse  of  the  efforts  to 
evade  them,  but  no  serious  apprehension  exists  of  resistance  when  troops 
accompany  the  deputies.  I  consider  it  advisable  in  most  cases  to  have 
troops  a<?company  the  deputies,  because  the  temptation  to  resistance 
and  perhaps  fatal  consequences  is  thereby  avoided.  Were  the  deputies 
to  attempt  by  themselves  to  make  the  arrests  I  feel  sure  that  in  some 
cases  resistance  would  be  attempted,  and  also  that  if  troops  were  not 
present  there  would  no  doubt  be  some  attempts  at  rescue  after  the  arrest 
is  effected. 

In  only  one  case  has  any  serious  consequence  resulted  from  an  attempt 
to  arrest.  In  April  last,  one  Minor  Parris  was  shot  while  evading 
arrest.  The  facts  were  fully  reported  at  the  time,  and  that  report  is 
referred  to  for  any  further  information  which  is  needed.  The  facts,  in 
my  estimation,  justified  the  shooting,  and  this  judgment  is  confirmed  by 
the  investigation  and  verdict  of  the  coroner's  jury,  which  justifies  the 
conduct  of  the  posse  which  resulted  in  Parris's  death.  This  is  the  only 
case  in  which  violence  was  necessary  or  was  used.  Prudence,  firmness, 
and  good  sense  on  the  part  of  the  officers  and  men  used  Bypasses  have 
prevented  violence,  to  which  the  conduct  of  many  of  the*  persons 
^arrested  was  strongly  provocative,  so  much  so  that  great  forbearance 
was  not  nnfrequently  necessary. 

In  my  report  of  January  17  last  I  expressed  the  hope  and  opinion 
that  it  would  not  be  long  before  the  efforts  of  the  better  men  here  and 
their  influence  on  public  sentiment  would  supersede  the  necessity  for 
the  interposition  of  the. military  forces  of  the  national  Government.  I 
regret  to  say  now  that  events  since  then  do  not  justify  that  opinion,  and 
that  I  am  forced  now  to  think  it  was  premature.  It  was,  of  course,  too 
mnch  to  hope  that  there  would  be  any  sudden  regeneration  of  sentiment 
among  people  who  were  so  blinded  by  ignorance  and  prejudice,  and  so 
misled  by  men  whose  passions  and  irreconcilable  hostility  to  the  results 
of  the  war  led  them  to  look  with  allowance,  at  least,  when  it  was  not 
open  approval,  on  such  inhuman  barbarities  as  were  practiced  by  the 
Ea-Klux ;  but  it  was  reasonable  to  expect  that  the  severe  lesson  to  be 
learned  from  the  sudden  collapse  of  the  organization,  and  the  flight  or 
arrest  of  its  leading  men,  would  have  had  a  very  wholesome  effect  in 
silencing  bad  counsel  and  inducing  the  dupes  to  be  more  ^ary  of  fol- 
lowing it  when  given.  The  fact,  however,  appears  that  either  through 
igooranee  or  prejudice,  or  both  combined,  the  majority  of  the  whites 
here  learn  but  little  by  experience.  The  wildest  and  most  absurd 
romors  set  afloat  through  the  country  are  received  with  amazing  cre- 
dulity. Stories  of  the  pardon  of  those  convicted,  of  the  successful  over- 
throw in  the  Supreme  Court  of  the  laws  under  which  the  prosecutions 
were  had,  of  Executive  disapproval  of  my  conduct  and  my  consequent 
removal  from  command,  of  Executive  orders  to  the  judges  of  the  United 
States  courts  to  hear  no  more  Ku-Klux  cases,  and  similar  absurd  tales, 
have  one  after  another  spread  like  wild-fire  over  the  country,  and  have 
been  for  the  time  being  believed  implicitly.  The  readiness  with  which 
they  were  credited  and  the  congratulatory  comments  of  the  hearers,  not 
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unfrequently  coupled  with  threats  of  what  would  now  happen  to  the 
negroes  and  to  such  white  men  as  had  been  witnesses,  go  to  show  how 
deep-seated  are  the  causes  from  which  all  this  lawlessness  has  sprung, 
and  how  ready  these  same  people  would  be  to  renew  in  the  same  or 
some  other  form  the  efforts  of  the  past. 

While  it  is  true  that  good  men  are  more  free  in  expression  of  denun- 
ciation of  Ku-Kluxism  than  before,  the  tyranny  of  that  organization 
over  public  opinion  was  so  nearly  perfect  that  its  effect  will  be  for  a 
long  time  very  great.  So  strong  is  this  effect  still  that  it  is  idle  to  ex- 
pect for  a  long  time  to  come  that  the  State  laws  will  be  enforced  in  any 
Ku-Klux  cases.  One  notable  instance  in  Chester  County  shows  what 
the  condition  of  public  sentiment  is  there.  A  case  was  recently  tried 
before  the  State  court  in  which  the  evidence  most  conclusively  estab- 
lished a  deliberate  and  cold-blooded  murder  of  a  negro  man  by  a  white 
man,  <'a  Ku-Klux;''  but  the  jury,  composed  wholly  of  white  men,  ac- 
quitted the  murderer  with  scarcely  any  hesitation.  In  this  county  it  is 
no  better,  and  I  doubt  the  possibility  of  bringing  any  offender  to  justice 
before  the  State  court'^,  no  matter  how  plain  the  evidence,  where  the 
offense  has  any  immediate  or  remote  relations  to  the  Ku-Klux  organi- 
zation. 

The  administration  of  government  in  this  State  in  the  present  condi- 
tion of  society  demands  qualities  of  wisdom,  honesty,  and  executive 
ability  which  are  wholly  wanting  in  the  majority  of  the  public  officers, 
and  there  appears  no  reasonable  ground  for  expecting  anything  better. 
Between  ignorance  among  the  [sic]  of  the  voters,  and  blind,  unreason- 
ing, and  sullen  stubbornness  among  the  intelligent  whites,  resulting  in 
the  contrpl  of  public  affairs  by  men  of  whom  the  major  part  are  both 
dishonest  and  incompetent,  the  condition  of  things  here  is  such  a«  leaves 
little  to  hope  for  in  the  near  future.  What  remedy  there  is  for  it,  save 
such  as  time  and  education  may  afford,  is  not  ea^y  to  see;  but  it  is 
gravely  to  be  apprehended  that  it  may  result  in  anarchy  in  its  worst 
form  before  these  means  have  time  to  effect  the  result. 

The  only  laws  which  have  any  chance  for  just  execution  in  protecting 
the  citizen  are  those  of  the  United  States.  The  machinery  for  the  exe- 
cution of  these  never  contemplated  such  a  state  of  affairs  as  has  existed, 
and  still  exists,  here,  and  in  consequence  is  wholly  inadequate  to  the 
task.  The  United  States  courts  are  choked  with  a  quantity  of  business 
which  amounts  practically  to  a  denial  of  a  hearing  of  four-fifths  of  the 
cases  which  are  before  them,  while  even  this  number  of  cases  is  but  a 
small  percentage  of  the  gross  violations  of  law  which  are  cognizable  by 
those  courts.  Public  sentiment  does  not  condemn  law-breaking,  or  de- 
mand its  punishment,  except  in  cases  where  negroes  are  the  law-break- 
ers, or  in  gross  cases  of  whites  against  whites.  To  a  degree  that  is  sur- 
prising and  disgraceful  negro  labor  is  swindled  out  of  its  earnings,  and 
this  with  hardly  a  remedy.  Public  officei-s  generally  are  shamefully  neg- 
ligent of  duty,  and  notably  deficient  in  conscientious  disposition  to  do 
right.  The  obligations  of  public  office  are  disregarded,  either  from  cor- 
rupt motives  or  from  utter  incompetency,  to  an  extent  that  is  hardly 
credible,  coupled  as  it  is  with  its  tolerance  or  excuse  by  those  who  cer- 
tainly know  better.  In  the  courts  the  sacredness  of  the  obligation  of 
an  oath  is  disregarded,  to  an  extent  and  by  individuals  of  a  social  grade 
that  would  be  incredible  elsewhere;  it  is  done, however,  with  impunity. 
Public  sentiment  excuses  and  palliates  it  when  done  in  the  defense  of 
Ku-Klux,  and  so  encourages  it  in  other  matters.  So  long  as  the  very 
fountains  of  justice  are  polluted  in  this  way,  and  it  meets  with  hardly 
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condemnation,  there  is  small  hope  for  the  good  order  or  well-being  of 
society. 

Such  a  state  of  things  a«  exists  here  and  elsewhere  in  large  sections  of 
this  State  is  so  hopeless  of  any  promise  of  good  for  the  future,  and  so 
disgraceful  to  the  whole  country,  that  it  has  been  with  the  greatest  re- 
luctance I  have  compelled  myself  to  believe  that  these  are  the  facts.  1 
have  come  very  slowly  to  the  belief,  and  only  on  such  multiplied  evi- 
dence as  would  convince  the  most  incredulous,  if  at  all  fair-minded.  In 
my  experience  it  has  no  parallel,  either  in  the  wanton  and  brutal  oruel- 
ties  iDfiicted  or  approved  and  encouraged  by  the  majority  of  the  whites, 
or  in  the  otter  deadening  of  the  moral  sense  in  large  parts  of  whole 
communities  commonly  reputed  and  believed  to  be  far  removed  from 
the  barbarism  of  savages. 

As  matters  now  stand,  the  only  protection  which  citizens  can  look  to 
with  any  assurance  is  the  General  Government;  the  only  laws  justly 
•enforced  are  those  of  the  United  States;  and  even  this  would  avail  but 
Uttleif  it  were  not  for  the  moral  eft'ect  of  the  presence  of  United  States 
troops,  and  the  feeling  among  the  people  that  violation  of  United  States 
law  will  be  promptly  and  fully  investigated,  and  the  perpetrators  brought 
to  justice  if  possible. 

Lest  I  may  be  misunderstood,  I  wish  to  add  that  I  do  not  consider 
that  it  is  either  necessary  or  advisable  for  the  military  to  interfere,  ex- 
cept so  far  as  they  may  be  called  upon  by  proper  authority,  but  I  do 
think  the  moral  effect  of  their  presence  absolutely  essential  to  any  ap- 
proximation to  good  order  and  observance  of  or  enforcement  of  law. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

LEWIS  MERRILL, 
Major  Seventh  Cavalry,  Commanding  Post. 

The  Adjutant-General, 

Department  of  tlie  South,  Louisville,  Kentucky, 


Permanent  changes  at  post  of  TorkviUey  South  Carolina,  since  September  20, 1871. 

Dftta  of  report- 
isg  for  or  be* 
isff  reli^red 
from  duty  at 
the  post. 

Oct  Vi,  1871.  Company  B,  EighteeDtli  lofantry,  from  Colambia,  'South  Carolina,  per 

Special  Orders  Ko.  108,  Headquarters  Post  of  Colniubia,  South  Caro- 
liua,  October  11, 1871. 

Oct  14, 1871.  Troop  D,  Seventh  Cavalry,  from  Columbia,  South  Carolina,  per  Special 

Orders  No.  108,  Headquairters  Post  of  Columbia,  South  Carolina,  Octo- 
ber 11, 1871. 

Oct  14, 1871.  Troop  L,  Seventh  Cavalry,  from  Winuaborongh,  South  Carolina,  per  tel- 

e^apnic  instructions  received  at  that  post. 

Nov.  15,1871.  Acting  Assistant  Surgeon  T.  C.  Skrine,  United  States  Army,  from  Winns- 

borough.  South  Carolina,  per  Special  Orders  No.  116,  Headquarters 
Post  of  Columbia,  South  Carolina,  October  29, 1H71. 

Nov.  18,1871.  Troop  D,  Seventh  Cavalry,  trausferred  to  post  of  Chester,  South  Carolina, 

per  Special  Orders  No.  83,  Headquarters  Post  of  Yorkville,  South 
Carolina,  November  17, 1871. 

Dec.   5,1871.  Acting  Assistant  Surgeon  William  A.  Tompkins,  United  States  Army, 

transferred  to  Post  of  Unionville,  South  Carolina,  per  Par.  II  Special 
Orders  No.  246,  Headquarters  Department  of  the  South,  November  23, 
1871. 

Dec.  8,1871.  First  Lieutenant  James  H.  Bradley,  Eighteenth  Infantry,  B,  transferred 

to  Seventh  Infantry,  per  Special  Orders  No.  457,  War  Dopartraeut,  Ad- 
jutant-General's Office,  Washington,  D.  C,  November  28, 1871. 
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Dec.    9, 1871.  Assistant  Snrpfeon  Joseph  R.  Gibson,  United  States  Army,  arrived  at  post, 

per  Par.  II  Special  Orders  No.  252,  Headquarters  Department  of  the 
Sontb,  Louisville,  Kentucky,  December  2,  1B71. 

Dec.  13, 1871.  Acting  Assistant  Surgeon  T.  C.  Skrine,  United  States  Army,  contract  an- 

nnlled,  per  Par.  II  Specia]  Orders  No.  101,«Headquarter8  Post  of  York- 
ville,  South  Carolina,  December  13,  1871. 

Dec.  22, 1871.  Hospital  Steward  Arthur  M.  Reybold,  United  States  Army,  arrived  at 

Post,  per  Par.  II  Special  Orders  No.  261,  Headquarters  Department  of 
the  South,  Louisville,  Kentucky,  December  16,  1871. 

Dec.  22, 1871.  Acting  Assistant  Surgeon  John   Harvey,   United    States  Army,  firom 

Unionville,  South  Carolina,  per  Par.  Ill  Special  Orders  No.  246,  Head- 
quarters Department  of  the  South,  November  23,  1871. 

Jan.  18,  1872.  Company  B,   Eighteenth  Infantry,   transferred  to  Post   of  Columbia, 

South  Carolina,  per  telegraphic  instructions  receivod  from  headquar- 
ters Department  of  the  S^mth,  dated  January  15, 1872. 

Mar.  19, 1872.  First  Lieut<enant  Henry  J.  Nowlan,  Seventh  Cavalry,  L,  appointed  regi- 
mental-quartermaster of  the  Seventh  Cavalry ;  relieved  from  duty  at 
post,  per  Special  Orders  No.  56,  current  series.  Headquarters  Post  of 
Yorkville,  South  Carolina. 

Mar.  23, 1872.  Acting  Assistant  Surgeon  John  Harvey,  United  States  Army,  transferred ' 

to  post  of  Lincolnton,  North  Carolina,  per  Special  Orders  No.  55,  cur- 
rent series,  Headquarters  Department  of  the  South. 

Apr.  13, 1872.  First  Lieutenant  J.  F.  Weston,  Seventh  Cavalry,  joined  Troop  L,  from 

detached  service  at  regimental  headquarters  Seventh  Cavalry. 

May   3, 1872.  Veterinary  Surgeon  John  Tempanny,  Seventh  Cavalry,  arrived  at  post, 

per  Par.  II  Special  Orders  No.  84,  current  series,  Headquarters  Depart- 
ment of  the  South. 

June  5, 1872.  Acting  Assistant  Surgeon  R.  G.  Redd,  United  States  Army,  arrived  at 

post,  per  Par.  I  Special  Orders  No.  112,  current  series,  Headquarters 
Department  of  the  South.         ^ 

June  26, 1872.  Assistant  Surgeon  Joseph  R.  Gibson,  United  States  Army,  transferred  to 

Charleston,  South  Carolina,  per  Par.  II  Special  Orders  No.  112,  cur- 
rent series,  Headquarters  Department  of  the  South. 
Respectfully  submitted. 

LEWIS  MERRILL, 
Major  Seventh  Cavalry,  Commanding  Post 


Headquarters  Department  of  the  Gulf, 

J>few  OrleanSy  Louisiana^  October  4,  1872. 

Sir  :  In  compliance  with  instructions  of  the  23d  September,  I  have 
the  honor  to  submit  the  following  report  of  operations  in  this  depart- 
ment from  November  28, 1871,  up  to  this  time.  This  does  not  embrace 
the  full  military  year,  as  I  did  not  assume  command,  and  was  not  in  the 
department,  until. the  dat«  last  mentioned. 

Application  was  made  for  the  records  of  this  department  for  ihe  time 
preceding  my  command,  but  it  was  not  found  practicable  to  furnish 
them. 

This  department  embraces  the  States  of  Louisiana,  Arkansas,  Mis- 
sissippi, and  the  Gulf  posts  as  far  eastward  as  (and  embracing)  Key 
West,  Florida.  The  military  posts  in  the  harbor  of  Mobile  are  excepted, 
and  not  in  the  command. 

The  present  force  in  the  department  consists  of  two  companies  of  cav- 
alry, six  batteries  of  artillery,  four  companies  of  the  Sixteenth  and  the 
entire  regiment  of  the  Nineteenth  Infantry,  with  an  aggregate  strength 
(August  31,  1872)  of  1,149.    The  troops  are  distributed  as  follows : 

LOUISIANA. 

Baton  Rouge. — Headquarters  and  Companies  A,  B,  F,  G,  and  I,  Nine- 
teenth Infafitry. 

Jackson  BarraoJcs. — (In  camp  at  East  Pascagoula,)  Companies  C,  D, 
and  H,  Nineteenth  Infantry. 
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ARKANSAS. 

JAttle  Rock, — Company  K,  Niueteeuth  Infantry. 

MISSISSIPPI. 

Jackson. — ^Companies  B,  H,  and  I,  Sixteenth  Infantry. 
Aberdeen. — Company  C,  Sixteenth  Infantry. 
Holly  Springs. — Company  E,  Nineteenth  Infantry. 
Oxford. — Company  I,  Sixth  Cavalry. 
Meridian. — Company  K,  Sixth  Cavalry. 

FLORIDA. 

Fort  Barrancas. — Batteries  G,  L,  and  M,  Third  Artillery. 
Fort  Jefferson. — Battery  F,  Third  Artillery. 
Key  West. — Batteries  B  and  D,  Third  Artillery. 

Daring  the  ten  months  covered  by  this  report  the  following  changes 
and  mov^ements  of  the  troops  have  taken  plac^: 

On  December  12, 1871,  the  post  of  Meridian,  Mississippi,  was  discon- 
tinued, and  the  company  stationed  there  transferred  to  Jackson,  Mis- 
sissippi. 

On  January  5, 1872,  Companies  G  and  I,  Nineteenth  Infantry,  were 
brought  temporarily  from  Baton  Eonge  to  New  Orleans,  Louisiana,  and 
on  January  7,  Companies  A  and  II,  Nineteenth  Infantry,  followed 
them. 

On  January  27, 1872,  Companies  I  and  K,  Sixth  Cavalry,  arrived  in 
this  department  iron)  the  Department  of  the  Missouri,  and  took  position 
at  Oxford  and  Saltillo,  Mississippi^  and  on  March  15,  Company  K  was 
moved  from  Saltillo  to  Meridian. 

On  January  27,  1872,  Companies  A,  6,  and  I,  Nineteenth  Infantry, 
returned  to  Baton  Bouge,  Louisiana. 

On  June  28,  1872,  Company  F,  Nineteenth  Infantry,  was  transferred 
from  Jackson  Barracks  to  Baton  Bouge. 

On  June  28,  1872,  the  garrison  of  Jackson  Barracks,  Louisiana,  con- 
fdsting  of  Companies  0,  D,  and  H,  Nineteenth  Infantry,  moved  to  the 
(xovernment  reservation  at  East  Pascagoula,  Mississippi. 

Ou  August  12,  1872,  Company  H,  Sixteenth  Infantry,  was  ordered  to 
take  temi)orary  post  in  the  vicinity  of  McComb  City,  Mississippi. 

On  August  19, 1872,  Batteries  L  and  M,  Third  Artillery,  were  moved 
ftx>m  Fort  Jefferson  to  Fort  Barranc^is,  Florida. 

In  addition  to  these  principal  changes  in  the  station  of  troops,  about 
forty  detachments  have  been  furnished  from  the  garrisons  of  the  posts 
for  the  purpose  of  aiding  civil  officers.  These  detachments  have  all 
been  made  upon  the  written  requisitions  of  United  States  marshals, 
except  in  two  instances,  where  the  requisitions  were  made  by  the  gov- 
ernors of  States,  and  in  all  cases,  a-s  far  as  the  factiS  could  be  ascer- 
tained, these  civil  officers  would  not  have  been  able  to  perform  their 
duties  without  military  protection,  and  I  think  I  can  aver  with  abso- 
lute certainty,  that  in  no  case  have  the  troops,  or  any  official,  directly 
or  indirectly  connected  with  them,  been  used  for  the  attainment  of  any 
partisan  object  whatever. 

Their  use  has  been  solely  in  the  interest  of  law  and  order,  and  in  no 
(^86  has  this  action  been  such  as  to  incur  the  displeasure  of  any  class 
of  tbe  community ;  on  the  contrary,  as  far  as  my  information  goes,  their 
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action  has  been  satisfactory  to  all  good  citizens  and  property-holders,  of 
both  political  parties,  in  the  communities  in  which  their  aid  has  been 
invoked. 

The  etneuie  of  January  5,  and  the  days  following,  which  threatened 
such  disaster  to  the  commerce  and  prosperity  of  the  city  of  New 
Orleans,  may  require  some  special  notice  in  this  report 

A  short  time  after  taking  command  of  this  department,  and  before 
sufficient  time  had  elapsed  to  enable  me  to  familiarize  myself  with  the 
situation,  this  community  became  very  much  excited  and  its  business 
relations  greatly  disturbed.  The  animosities  growing  out  of  the  excite- 
ment seemed  to  be  directed  against  the  governor  of  the  State,  and  the 
portion  of  the  legislature  acting  in  concert  with  him. 

The  financial  condition  of  the  State  generally,  and  more  particularly 
of  the  city  of  'New  Orleans,  was  such,  and  is  still  such,  that  the  taxes 
bn  real  estate  in  the  city  of  New  Orleans  amount  to  between  5  and  6 
per  cent. ;  in  fact,  if  the  laws  are  rigidly  enforced,  the  effect  would  be 
the  same  as  if  the  property  were  confiscated.  The  community,  with 
what  ^justice  it  is  not  for  me  to  say,  attributed  this  condition  of  things 
to  corrupt  legislation  and  maladministration,  and  the  state  of  affairs, 
bordering  on  insurrectioh,  was  in  fact  but  an  outcrop  of  the  dissatisfac- 
tion felt  by  the  property-holders  and  tax-payers  of  the  city,  who  ap- 
peared- to  have  no  confidence  in  the  ballot-box  or  the  judiciary  of  the 
State  to  redress  their  grievances. 

After  the  storm  was  raised  by  the  free  expressions  of  dissatisfaction 
on  the  part  of  leading  citizens,  and  the  opposing  parties  began  mar- 
shaling their  forces  for  the  fray,  the  property-holders  of  the. city  and 
the  great  mass  of  law-abiding  citizens  saw  that  the  direction  of  the  in- 
surrectionary forces  was  in  the  hands  of  chieftains  not  of  their  own 
selection,  and  witli  whom  they  were  not  in  accord,  and  that  they  had 
raised  a  force  they  could  not  control.  New  issues  were  developed, 
which  looked  as  if  the  controversy  between  the  contending  factions  hau 
degenerated  into  a  scramble  for  place  and  the  possession  of  the  State 
treasury. 

A  committee  of  fifty  or  seventy  citizens,  representing  the  wealth  and 
business  men  of  the  city,  believing  that  the  movement  was  likely  t<)  end 
in  a  bloody  riot,  which  would  be  disastrous  to  the  prosperity  of  the  city 
and  to  its  commerce,  which  at  that  season  of  the  year  was  at  its  culmi- 
nating point,  became  alarmed  and  solicited  the  interposition  of  United 
States  troops — in  fact  asked  for  martial  law.  The  governor  and  his 
party,  whom  the  discontented  citizens  were  opposing,  sought  at  that 
same  time  the  interposition  of  United  States  troops. 

The  emergenc}^  was  so  sudden,  and  the  demand  was  so  urgent  from 
both  contending  parties,  particularly  from  the  governor,  whose  letters 
are  appended,  (see  Appendix  A,)  and  having  at  the  same  time  be- 
fore my  mind  the  fatal  results  of  delay  in  the  terrible  events  which 
happened  here  in  1866, 1  did  not  hesitate  to  take  the  responsibility,  and 
ordered  the  troops  to  the  front,  and  telegraphed  to  the  War  Depart- 
ment what  I  had  done,  and  my  course  was  approved.  The  presence  of 
the  troops  allayed  excitement,  and  probably  prevented  collision  of 
armed  bodies.  The  troops,  and  those  who  commanded  them,  however, 
took  no  part  whatever  in  any  of  the  discussions,  arrests,  or  any  other 
acts  of  the  contending  parties,  and  it  cannot  be  said,  with  the  shadow 
af  truth,  that  the  action  of  the  troo])S  or  those  who  controlled  their 
movements  had  any  other  object  or  effect  than  to  hold  the  situation  in 
the  interest  of  justice  and  peace,  and  give  an  opportunity  to  the  parties 
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Hggiieved  to  seek  redress  through  legitimate  chauuels.    At  no  time  was 
the  GeDeral  Governmeut  or  its  troops  a  party  to  the  contest. 

Atter  the  lapse  of  a  few  days,  everything  being  quiet,  and  be- 
lieving that  the  presence  of  the  troops  would  be  used  to  perpetuate 
abuses  by  the  State  authorities  upon  a  loyal  and  hospitable  people,  I 
withdrew  the  troops,  first  giving  both  the  contending  parties  notice  of 
my  intention,  and  apprising  the  War  Department  of  my  intention  to  do 
80.  This  act  was  also  approved  at  Washington,  and  it  had  the  effect 
which  I  anticipated,  the  immediate  repeal  of  the  obnoxious  laws ;  those 
laws  nuder  the  operation  of  which  the  State  and  city  are  supposed  to 
have  been  brought  to  their  then  condition. 

Unfortunately,  this  repeal  of  the  obnoxious  laws  was  not  in  earnest. 
The  whole  thing  was  a  sham,  and  upon  its  discovery  the  movement  to 
dispossess  the  governor  and  his  party  was  agaia  organized,  and  a  very 
considerable  armed  force  was  marshaled  to  attack  the  governor  and 
his  party,  who  were  barricaded  in  the  building  occupied  as  a  state- 
house,  which  was  defended  by  artillery. 

The  day  but  one  before  the  intended  attack,  the  leader  of  the  attack- 
ing party  issued  a  proclamation  stating  his  intention  to  assault  the 
capitol,  and  asking  merchants  in  the  streets  adjacent  to  close  their 
stores,  and  warning  non-combatants  to  keep  out  of  the  way. 

I  had  come  by  this  time  to  thoroughly  understand  the  situation,  and 
it  was  my  indention  not  to  interfere  unless  ordered  to  do  so  by  higher 
aathority,  which  authority  was  kepf  informed  by  telegraph  of  all  that 
was  passing.  The  threatening  proclamation  above  referred  to  wascom- 
mnnica^ed  in  full  by  the  State  avithorities  to  the  President,  and  was 
telegraphed  in  every  direction  by  the  press.  This  caused  serious  appre- 
hensions all  over  the  country,  in  which,  1  confess,  I  did  not  participate. 
As  might  have  been  expected,  however,  when  the  news  of  this  procla- 
mation reached  the  Pre.sident,  orders  were  given  me  to  prevent  any  col- 
lision between  armed  bodies  of  men. 

These  instructions,  to  prevent  collision,  were  communicated  by  me  to 
the  chieftains  of  the  opposing  forces  the  moment  they  were  received, 
and  it  is  due  to  the  i)ei*son  marshaling  the  attacking  force  to  say  that 
immediately  upon  the  receipt  of  a  copy  of  the  President's  instructions, 
he  at  once  disbanded  his  forces,  and  the  emeute  was  at  an  end. 

I  think  it  not  out  of  place  to  say  that  during  these  very  serious  diffi- 
culties tlie  officers  and  men  lately  in  arms  against  us  acted  with  admi- 
rable forbearance,  and  very  generally  expressed  ,to  me  personally  their 
desire  to  take  no  part  in  any  domestic  difficulty,  but  avowed  their  in- 
tention, if  required  to  take  any  part,  to  render  every  aid  in  th^ir  power 
to  the  officers  of  the  General  Government  in  maintaining  peace. 

The  whole  subject  of  these  difficulties  was  thoroughly  investigated 
by  the  committee  of  Congress  who  came  here  for  that  purpose,  and  the 
elaborate  report  made  by  that  committee,  which  has  been  imnted  by 
Congress,  makes  unnecessary  any  more  detailed  narration  of  events 
connected  with  it.  There  will  b©  found  in  that  report  copies  of  all  com- 
monications  between  the  Government  and  myself,  and  between  myself 
and  the  State  aqthorities  and  the  citizens,  touching  this  matter. 

During  the  period  embraced  in  this  report,  the  health  of  this  com- 
mand has  been  unprecedented.  There  have  been  but  thirteen  deaths  in 
that  time,  and  during  the  present  season  not  a  single  case  of  malignant 
or  yellow  fever. 

I  strongly'  recommend  the  continuance  of  the  system  recently  inaugu- 
rated of  moving  the  troops  from  the  forts  toconvenientcamping-grounds 
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or  barracks,  and  leaving  the  forts  in  charge  of  small  guards.    To  this 
system  I  attribute  the  improved  health  of  the  troops. 

The  discipline  of  the  troops  has  been  very  satisfactory,  considering  the 
detached  character  of  the  service  they  have  been  required  to  perform. 

The  staff  departments  as  now  organized  are  alno  in  a  very  satisfac- 
tory condition,  and  all  their  duties  are  performed  with  promptness  and 
economy.  A  consolidation  has  been  made  of  all  the  oflBces  into  one 
building,  and  all  the  store-houses  under  one  roof,  at  a  saving  to  the 
Government  of  about  ten  thousand  dollars  a  year. 

From  this  consolidation  the  subsistence  department  has  been  neces- 
sarily excepted.  In  addition  to  supplying  this  department  the  chief 
commissary  is  charged  with  most  of  tiie  supplies  that  go  to  Texas,  and 
it  was  not  found  necessary  or  proper  to  make  any  retrenchment  or  re- 
duction in  the  store-room  recjuired  by  him. 

The  inclosed  memoranda  of  gain  and  loss  in  the  forces  are  furnished 
for  reference. 

I  have  the  honor  to  be,  very  respectfully, 

W.  H.  EMORY, 
Colonel  Commanding. 

The  Adjutant- General  of  the  Army, 

Wdshington^  D,  C. 


State  of  Louisiana,  Executive  Department. 

A'ett'  Orleans^  Janaarif  5,  1872. 

U.  S.  Grant,  President  United  States,  Waahington,  D,  C, : 

Danger  of  ariut  and  tumult  is  inimiQeDt.  There  is  no  quorum  in  the  senate,  and  honc& 
the  legislature  cannot  call  on  you  for  assistance.  The  absent  senators  are  on  the  United 
States  revenue-cutter  Wilderness. 

I  respectfully  ask  that  General  Emory  be  instructed  to  co-operate  with  me  in  pre- 
serving the  peace,  and  protecting  the  government  from  attack  and  overthrow. 

H.  C.  WAKMOTH, 
Goveifior  of  Louisiana, 

[Official  copy  furnished  General  Emory  by  Governor  Warmoth.] 

A  true  copy. 

W.  T.  GENTRY, 
Captain  Nineteenth  Infantry^  A,  A.  A.  G. 


State  of  Louisiana,  Executive  Department, 

Ne%e  Orleans,  January  5, 1872. 

General  :  The  condition  of  affairs  is  such  that  it  is  necessary  that  I  should  have  an 
interview  with  you,  and  I  am  advised  that  it  would  be  injudicious  for  me  to  leave  the 
capitol  at  the  present  time.    I  therefore  respectfully  request  that  you  will  do  me  thc^ 
honor  to  call  upon  me  immediately  at  my  office^ 
Very  respectfully,  your  obedient  servant, 

H.  C.  WARMOTH, 

Governor  of  Louisiana. 
Major-General  Emory, 

Commanding  Department  of  the  Gulf, 

A  true  copy. 

W.  T.  GENTRY, 
Captain  Xineteenlh  htfaniry,A,  A,  A.  G, 
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SxiiTK  OP  Louisiana,  Executive  Department, 

IfeiD  OrleanSf  January  5,  1872. 

[Bxtract.1 

General:  «»#**«  • 

Since  tte  troops  were  dismissed  from  the  viciDity  of  the  state-house,  I  am  in  receipt 
of  information  which  leads  me  to  recommend  that  the  troops  under  your  command  be 
kept  vitbin  easy  call  during  to-day  and  to-morrow. 
Very  respectfully,  your  obedient  servant, 


Major-General  Emory, 

CotHmaHding  iMspartment  of  the  Gulf. 

A  tree  copy. 


H.  C.  WARMOTH, 

Governor- of  Louisiana. 


W.  T...GENTRy, 
Captain  Xineteenih  Infantry j  A,  A.  A.  G. 


State  of  Louisiana,  IJxecutive  Department, 

Nexv  Orleann,  January  5, 1872. 

[Extract.l 

General:  ♦  »  »  »  *  # 

I  take  this  opportunity  to  thank  you  for  the  promptitude  with  which  you  responded 
to  my  Qsquest,  through  General  Longstreet,  to  co-operate  with  me  in  preserving  the 
peace,  and  1  respectfully  request  you  to  incamp  your  troops  and  artillery  in  close  prox- 
imity to  the  state-house  during  the  night. 

Very  re8i>ectfully,  your  obedient  servant, 

H.  C.  WARMOTH, 

Governor  of  Louisiana, 
Major-General  Emory, 

Commanding  Department  of  the  Gulf. 

A  true  copv.  * 

W.  T.  GENTRY,  * 
•  Captain  Xinctcenth  Infantry ^  A.  A,  A.  G, 


State  of  Louisiana,  Executive  Department, 

New  Orleans,  January  6, 1872. 

Gbnekai^  :  Oil  the  application  of  Hon.  H.  O.  Brewster,  speaker  of  the  house  of  rep- 
Tceentatives,  and  upon  the  affidavit  of  a  brother  of  one  of- its  members,  and  with  the 
advice  of  the  beet  legal  authorities  in  the  State,  a  wiit  of  habeas  corpus  has  been  ap- 
pUed  for  to  the  honorable  the  judge  of  the  eighth  district  court  of  the  parish  of  Or- 
leans. The  writ  is  now  beinjjr  served  by  the  sheriff.  Should  ai^rest  be  resisted  and  I 
eaUed  upon  to  assist  in  executing  the  order  of  the  court,  I  shall  use  the  power  at  my 
coramaod,  and  in  the  event  of  my  being  unable  to  serve  the  paper  and  to  preserve  the 
peace  with  my  present  forces,  I  most  respectfully  request  that  you  will  repair  to  the 
«eene  of  action  without  further  notice,  to  aid  me  in  enforcing  the  law  and  in  preserving 
the  peace  and  dignity  of  the  State. 

Very  respectfully,  your  obedient  s^frvant,- 

♦  H.  C.  WARMOTH, 

Governor  of  Louisiana, 
Major-General  Emory, 

Commanding  JJepaiiment  of  the  Gulf. 

A  true  copy. 

W.  T.  GENTRY, 
Captain  Xiueteenth  Infantry^  A,  A.  A,  G. 

7  vr 
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State  of  Louisiana,  Exkcutivb  DEPARtTviENT, 

New  Orleans,  January  8, 1672. 

General  :  The  following  tele&TaiD  from  General  George  Baldy,  of  the  board  of  metr 
ropolitau  police  commissioners,  has  been  received  at  this  office,  and  is  herewith  respect- 
fully submitted  for  your  information : 

"  To  Governor  Wakmoth  : 

"A  battery  of  fonr  guns  was  seen  by  Army  officers  last  evening,  about  thirty  miles 
above  here,  <on  right  bank,  moving  toward  ^the  city.  The  comm^iid  appears  to  be  in 
citizens'  clothes. 

'*  GEORGE  BALDY." 

To  which  the  following  supplementary  telegram  haJs  been  received : 

"  To  Governor  Warmoth  : 

"  Captain  O'Reilly,  of  the  Nineteenth  Infantry,  is  my  authority.  He  says  several 
other  officers  saw  the  same. 

•  •  "  GKORGE  BALDY." 

Verv  rospectfally,  vonr  obedient  servant, 

H.  C.  WARMOTH, 

Governor  of  Louisiana.    ' 
Major- General  Emory, 

Commanding  Department  of  the  Gulf. 

P.  S. — Detectives  have  been  ordered  to  be  .sent  to  ancertain  the  facts. 

A  true  copv. 

w.  T.  geiTtky, 

Captain  Nineteenth  Infantry,  A,  A.  A,  G. 


8tati:  of  Lori>.L\XA,  Execitivk  Department, 

Nvxp  Orleans,  January  10,  187*2. 

[Extract] 

General:  *  »  #  #  *  #  * 

I  respectfully  request  you  to  place  your  command  oii  Canal  street,  near  tho  Clay 
statue,  at  the  earliest  possible  moment,  that  you  may  be  able  to  a&sist  me  in  suppressing 
any  riotous  demonstrations  that  may  be  made.    The  presence  of  your  troops  will  be 
sufficient  to  prevent  any  disturbance  whatever. 
Verv  respectfuUv,  your  obedient  servant, 

II.  C.  WARMOTH, 

Governor  of  Louisiana, 
Major-General  Emory, 

Commanding  Department  of  the  Gulf. 

A  true  copv. 

W.  T.  GENTRY, 
Captain  Nineteenth  Infantry,  Aj  A.  A.  G. 


State  of  Louisiana,  Executive  Department, 

New  Orleans,  January  11,  1672. 

'General  :  Afiuirs  have  assumed  such  a  shape  now  that  I  think  danger  of  riot  or  tu- 
mult has  about  passed.  I  write  to  say  that  I  think  by  to-morrow  at  12  o'clock  you  can 
safely  withdraw  your  troops  to  the  barracks, 

I  cannot  let  the  opportunity  pass  to  thank  you  and  your  troops  again  for  your 
prompt  and  efficient  services  in  the  interests  of  peace  and  order  during  the  past  two 
days,  and  to  assure  you  of  my  highest  consideration  and  regard  for  yourself. 
I  have  the  honor  to  be,  verv  truly,  yours, 

H.  C.  WARMOTH, 
Governor  of  Lomsiana. 
M%]or-General  Emory, 

Commanding  Department  of  the  Gulf. 

A  true  copy. 

W.  T.  GENTRY,      ^ 
Captain  Nmvtevnth  Infantry,  A.  A.  A.  0. 
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State  of  Louisiana;  Executive  Department, 

New  OrleanSf  January  13, 1872. 

General:  I  bave  just  learned  that  an  opposition  party  of  eeveral  thoasand  men  are 
prepared  to  make  a  riot  to-day  at  noon,  and  that  threats  are  made  that  not  a  stone  of 
the  State  capltol  shall  be  left  npon  another  after  they  are  through  with  their  work. 
It  is  probable  that  these  reports  are  sensational,  yet,  as  a  matter  of  precaution,  I 
would  respectfoUy  anggest  that  you  recall  all  of  your  forces  to  the  city  as  speedily  as 
po»ible. 

I  am,  verv  respectfully ,  your  obedient  servant, 

H.  C.  WARMOTH, 
Goremor  of  Louisiana. 
Major-General  W.  H.  Emory, 

Commanding  Department  of  the  Gulf. 

A  true  copy. 

W.  T.  GENTRY, 
Captain  Nineteenth  Infantry^  A,  A.  A.  G, 


State  of  Louisiana,  Executivts  Department, 

New  Orleans,  January  14,  1872. 

Gexkral  :  Your  letter  of  to-day  is  dt  hand,  and  in  reply  let  me  respectfully  call  your 
attention  to  the  dangerous  condition  of  public  ailairs  and  the  great  necessity  for  you 

to  continue  the  policy  which  you  have  followed  so  far. 

•  ♦  #  *  »  It  » 

I  have  stndionsly  avoided  bringing  you  into  the  question  of  wbich  is  the  legal  legis- 
lature, and  I  sbairbe  careful  not  to  do  so  in  the  future,  but  it  is  not  contended  by  any- 
body that  I  am  not  the  executive  of  the  State,  and  as  such,  the  legislature  not  having 
organized  owin^  to  the  want  of  a  quorum  in  the  senate,  I  address  yon  in  accordance 
with  section  4  of  Article  4  of  the  Constitution  of  the  United  States  and  the  orders  of 
the  War  Department  to  which  you  called  my  attention  a  few  days  ago,  and  request  you 
to  bring  your  troops  to  the  city  at  an  early  hour  to-morrow  morning  in  order  to  pre- 
vent or  suppress  domestic  violence  which  is  very  seriously  threatened,  and  which  will 

be  proventeid  by  the  simple  presence  of  your  troops. 

•  ♦  1^  ■ «  *  #  # 

Verv  respectfullv,  your  obedient  servant, 

■     .  H.  C.  WARMOTH, 

Governor  of  Louisiana. 
Uajor-General  W.  IT.  Emory, 

Commanding  Department  of  the  Gulf. 

A  tme  copy. 

W.  T.  GENTRY, 
Captain  Nineteenth  Infantry,  A.  A.  A.  G. 


State  of  Louisiana,  Executive  Department, 

New  Orleans,  January  14, 1872-^9.30  p.  m. 

Mr  Dear  General  :  I  have  p6sitive  information  that  Colonel  Carter  and  his  friends 
are  swearing  a  large  nnml>er  or  sergeauts-at-arms  into  their  service,  and  that  a  general 
urest  of  members  of  the  house  and  an  attack  will  be  made  on  the  state-house  some 
time  during  the  next  eighteen  hours.  I  write  this  note  in  order  to  keep  you  posted  on 
the  atiiation. 

Yours  truly, 

H.  C.  WARMOTH. 
Major-General  Emory. 

A  true  copy.  ' 

W.  T.  GENTRY, 
Captain  Nineteenth  Infantry,  A,A.A.G. 


State  of  Louislina,  Adjutant-Geneilu/s  Office, 

New  Orleans,  January  6, 1872 — 11  a.  m. 

GrNEiiAi.:  On  belialf  of  his  excellency  the  governor,  I  am  directed  to  say  that  sol- 
cno  reports  have  reached  him  that  an  armed  band  of  citizens,  consisting  of  fifteen  hundred 
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or  two  thousand  membere,  have  associated  together  for  the  purpose  of  assaulting  and 
breaking  up  the  ci  fcy  police,  and  other  riotous  and  disorderly  purposes,  and  threatening  im- 
mediate execution  ot  their  purpose,  and  that  the  particular  and  especial  purpose  ofthis 
threatened  outbreak  is  to  assault  the  office  of  his  excellency,  with  the  probable  intent 
to  commit  great  Tiolenoe  to  his  person.  He  therefore  directs  me  to  appeal  to  yon  to 
so  dispose  <^  the  United  States  troops  under  your  command  as  to  have  them  conyen- 
lent  to  the  capitol  of  the  State,  the  supposed  objective  point,  with  instmotions,  in  case 
of  riot,  to  cmsh  it  in  its  inception. 

It  is  supposed  that  you  may  make  such  disposition  of  your  forces  without  infringing 
any  law  or  orders  for  your  goyemance  or  your  desire  to  pursue  the  strictest  impartiality 
toward  the  political  parties  of  the  State. 

I  think  proper  to  add,  in  the  commercial  interest  of  the  city,  that  any  violent  outbreak 
of  this  kind  will  be  attended  with  very  disastrous  consequences. 
I  remain,  general,  your  most  obedient  servant, 

JAMES  LONGSTREET, 
Adjutant-General  Loumana  State  Militia, 
Major-General  W.  H.  Emorv,  U.  S.  A., 

Commanding  Department  of  the  Gulf.  , 

A  true  copy. 

W.  T.  GENTRY, 
Captain  Xinetcenth  Infantry,  A,  A,  A.  General. 


State  ok  Louisiana,  Adjutant-General's  Office, 

Xew  Orleans,  January  9, 187*2. 

[Extract] 

Geneual  :  His  excellency  the  governor  directs  me  to  respectfully  suggest  that  you 
retain  the  United  States  forces  now  in  the  city,  and  that  you  apply  for  the  additional 

regiment  that  has  been  placed  at  your  disposal  by  the  War  Department. 

*  #  •  •  •  *  « 

He  hopes  that  you  will  permit  the  expression  of  opinion  that  nothing  but  your  ex- 
alted a|)preciation  of  honor  and  justice  has  thus  far  saved  us  from  bloodshed. 
I  am,  general,  most  respectfully,  your  obedient  servant, 

JAMES  LONGSTREET, 
Major-General  Commanding  Louisiana  State  Militia. 
Mnjor-General  W.  H.  Emory,  U.  S.  A., 

Commanding  Deparinieut  of  the  Gulf 

A  true  extract  copy. 

W.  T.  GENTRY, 
Captain  Nineteenth  Infantry,  A.  A.  A.  General, 


REPORT    OP  THE    ADJUTANT-GENERAL. 


1 


B.— GENERAL  RETURN  < 


^ 

I 


■l« 


-4 

4 


(T«iioraI  officers l 

Military  secretary  to  the  Liout^'iiaut  (inn'nil 

Aides-ifc-camp  to  seneral  offlccrH 

Adjutant  General^  I)ei>artineiit 

Tiispectore  Geucral 

Hurcan  of  Military  Justice 

(^jiorlcrraaatiT's  Departmoiit 

.Siibaistence  Department 

]^f  edical  Departjiieut 

Viiy  Dej^rtmeiit 

Corps  oi  Eiigineors 

< >nlnance  Department 

Chief  Signal  Officer 

Post  chaplains ^ 

1*  — 

FirMt  Rogimcnt  of  Cavalry 

Second  Ke(;iment  of  ('avalry 

Third  Regiment  of  Cavalry' ", 

Fourth  Kegiment  of  Cavalry 

Fifth  Kegiment  of  Cavalry" 

Sixth  Regiment  of  Cavali-y 

Seventh  Regiment  of  (Javalry 

Eighth  Rcpment  of  ('avalry 

Ninth  Regiment  of  Cavalry 

Teutli  Regiment  of  Cavalry ,[[ 

Aggregat.0  of  cavalry 

l-'irst  Regiment  of  Artillery 

Second  Kegiment  of  Artillery ,[ 

'1  hird  Regiment  of  Artillery". ■ . "  ] 

Fourth  Regiment  of  Artillery ,,[ 

Fifth  Regiment  of  Artilleiy  '. 

A ggregate  of  artillery 

First  Regiment  of  Infant  ry ." 

Second  Regiment  of  Infun"tr\ 

Third  Regiment  of  InfaiUrv ". 

Fourth  Kegiment  of  Infantry * ] 

Fifth  Regiment  of  Infantry ]\ 

Sixth  ISegiracnt  of  InfantrV 

Sfventh  Regiment  of  Infaiitiy 

Kighth  Re^imentof  Infantry '** 

]Vinth  Regiment  of  Infantry 

Tenth  Regiment  of  InfantrV  -*• 

Fleventh  Regiment  of  Infahtrj' 

Twelfth  Regiment  of  Infantry :.:""" 

Thirteenth  Regiment  of  Infantry '  ' " 

Fourteenth  Regiment  of  Infantry 

Fifteenth  Regiment  of  Infantry ...,.  "' 

Sixteenth  I^^giment  of  Infantry ] 

Seventeenth  Regiment  of  Infantry 

Kight«enth  Regiment  of  Infantry !..!.!!...!!"' 

Nineteenth  Regiment  of  Infantry 

Twentieth  Re^^iment  of  Infantry '  " ' 

Twenty-first  Regiment  of  1  nfautry ".  "• 

Twenty-second  I^egiment  of  Infantry 

Twenty-third  Regiment  of  Infantry 

Twenty-fourth  Rt^giraont  of  Infantry 

Twenty-fifth  Regiment  of  Infantry \'.'.'. 

-'^Kgi't^Kttte  of  infantry ~ 

Non-commiHsioned  staflT  unattached  to  regiments ^ 


ADJUTANT  GENERALS  OFFICE,  1872. 


TOTAL— 


MIUTAKY  ACAD- 
EMY. 


« 


<3 


S 

•c 


OS 


a 

8    ' 


I 

es 
> 


a 
© 

00 

•g 

9 

o 


00 


£      i 


« 

as 


13 


135 
204 


9tJ 
121 


11 
1»2 

la 

11 

14 

i) 

12 

8 
10 


7 
4 
» 

13 
5 

12 
7 
8 
6 
9 


17 
SO 
12 
15 
6 


109 


10 
3 
6 
(i 
9 


70 


34 


1 

1» 

1 
9  ... 

9 

8  ... 

11 

*«•••>      tS   .>• 

10 

6  ... 

13 

9  ... 

9 

ki 

5 

2  ... 

7 

......       o      ... 

10 

3  ... 

15 

4  ... 

9 

2  ... 

2 

o 

3 

10 

5  

15 
7 

13 
5 
5 
3 

1?; 


7 
6 
5 
6 
3 
4 
3 
7 


5 
9 

1    J 

!   9 

210 

118 

15 
8 

10 

70 

2G 
163 

54 
103 

61 
1 

30 


282 
441 


575 

43 

580 

43 

727 

43 

716 

42 

705 

40 

757  i 

43 

584 

42 

555 

42 

466 

•  42 

357 

43 

756 
753 
911 
913 
876 
923 
753 
727 
607 
486 


78 6,022 


423   7. 707 


416 

53 

475  . 

57 

433 

59 

422  , 

52 

388 

54 

577 
611 
596 
573 
525 


2, 154 


285 
329 
476 
403 
483 
514 

4:» 

378 
434 
391 
326 
S.'X) 
355 
418 
411 
370 
357 
3s6 
371 
381 
392 
405 
382 
464 
474 

9,926 


275   2,882 


34 
35 
35 
35 
35 
35 
35 
34 
35 
34 
.14 
33 
33 
35 
35 
3:} 
34 
35 
34 
34 
33 
M 
33 
32 
33 

av2 


391 
448 
,•589 
527 
624 
631 
542 
499 
553 
526 
443 
458 
447 
524 
5Q5 


I 


500  ■ 

462  J • 

400  ! ' 

-auv  ,........^. ....... 

iKg   

499 

480  

520  

AQA 

5HS    ' 

599  

1 

12,810  1 1 

„«i 

1 

13 


1ft 
8 
10 
70 
96 

im 

54 

385 

502 

1 

30 


799 
796 
954 
955 
016 
966 
795 
769 
649 
531 


8,130 


630 
6<{8 
65.1 
625 
57!l 


3,157 


425 
483 
624 
502 
65il 
60ti 
577 
5:1.3 
58H 
560 
477 
491 
480 
559 
.''>40 
533 
49(i 
495 
522 
5.^1 

554 
531 
620 
632 

13, 662 


116 


•< 


REPORT 


OF 


THE  ADJUTANT-GENERAL. 


Adjutant-General's  Office, 

Washingtotiy  October  12,  1872. 

Sib:  The  Adjutant-General  being  temporarily  absent  in  consequence 
of  injuries  received,  I  have  the  honor  to  herewith  transmit,  for  him,  the 
annual  report  of  this  office. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

WM.  D.  WHIPPLE, 

Assktant  Adjutant- Oencral, 

The  Honorable  the  Secretaky  of  War. 
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C. — Position  and  distribution  of  troops  in  the  Military  Division  of  the  Missouri,  commanded 

returns  on  file  in  the  Adjutant- 


POSTS. 


SITFATIONS. 


COMMANDING 
OFFICERS. 


DBPABTXENT    OF 
DAKOTA. 


Headqoartera. 


Saint  Paul,  Minn. 


Fort  Snellin^,  Minn. 
Fort  Biplej^  Minn . 

Fort    Wadsworth, 

D.  T. 
ForiCroBS,  D.  T... 

FortTotten,  D.  T..! 

I 

Fort  Pembina,  D.T. I 
FortSnlIy,D.  T....I 

FortKice,  D.  T....I 


S  inlloB  below  Saint  Paul. 
47  miles  north  of  Sank 

RApicls. 
On  Kettle  Lake 


M%).Gon.W.  6.  Hancock. 


CoL  G.  Sykes,  80th  Inf. 
CapL  W.  r 
aoth  Inf. 


&  McCaakey, 


Fort  McKeeu,  D.  T. 

Fort  Stevenson,  D. 
T. 

FortBandall,  D.T. 


Chevenne  agency, 

D.  T. 
Lower  Bruit'  ag'cy, 

D.T. 

Grand  River  ag'cy, 

D.  T. 
Camp  Baker,  M.  T. 

Fort  Shaw,  M.T... 

Fort  Ellis,  M.  T  . . . 

Fort Buford,  D.T. . 

Fort  Benton,  M.  T  . 


At   crossing  of   James 

River  by  the  N.  P.  R.  R, 
On  southeastern  shore  of 

Devil's  Lake. 
On    Red   River  of   the 

North. 
On  Missouri  River,  318 

miles  above  Sioux  City, 

Iowa. 
On  Missouri  River,  760' 

miles  above  Sioux  City, 

Iowa. 
At  crossing  of  Missouri 

RiverbytheN.P.ILR. 
On  Missouri  River.  923 

miles  above  Sioux  City, 

Iowa. 
On  Missouri  River.  146 

miles  above  Sioux  City, 

Iowa. 
On    Missouri    River,    7 

miles  above  Fort  SuUv. 
On   Missouri   River,  80 

miles  above  Fort  Ran- 
dall. 
On   Missouri  River,   90 

miles  above  Fort  Sully. 
18   miles    northeast    of 

Diamond  City. 
On  Sun  River,  80  miles 

north  of  Helena. 
In  Gallatin  Valley,  3  miles 

from  Bozeman. 
Near  the  mouth  .of  the 

Yellowstone. 
On  Missouri  River,  143 

miles  north  of  Helena. 


Total 


Cant  J.  S.  McNanght, 

aoth  Inf. 
Capt  H.  G.  Thomas,  80th 

LBf. 

Lt-CoL  L.  C.  Hunt,  80th 

Inf. 
Capt  L.  Wheaton^,  80th 

Inf. 
CoL  D.  S.  Stanley,  98d  Inf. 


Col.  T.   L.    Crittenden, 
17th  Inf. 

Lt-Col.  D.  Huston,  jr., 

6th  Inf. 
MjU.J.P.  Roy,  ethlnf... 


Lt.-Col.  E.  Otis,  22d  Inf. . 

Capt.  C.  Boyd,  17th  Inf.. 
Capt.  John  Hartley,  83d 

Capt  E.  Collins,  17th  Inf. 

Capt  H.  B.  Freeman,  7th 

luf 
Col.  John  Gibbon,  7th  Inf. 

M^j.  ;E.  M.  Baker,  8d  Cav. 

Col.  TT.  K  Hazen,  6th  In£ 

Cajjt  T.  S.  Kirthind,  7th 


apt.' 
Inf. 


DRPARTMENT  OF  THE 
PLATTE.  ! 

Headquarters 


Omaha  Barracks,  | 
Nebr.  j 

Fort  McPherson,  ' 
Nebr.  I 

Camp  Red  Willovt-,  [ 
Nebr.  ! 

Sidney     Barracks, 
Nebr. 


Omaha,  Nebr 

4  miles  above  Omaha  City 

On  Platte  River.  6  miles 
south  of  McPherson 
Station. 

Near  Junction  of  Red 
Willow  Creek  and  Re- 
publican River. 

Near  Sidney  Station,  on 
U.  P.  It,  R. 


Brig.-Gen.  E.  O.  C.  Ord. . . 

Col.  I.  N.  Palmer,  2d  Cav . 

Col.  J.  J.  Reynolds,  3d 
Cav. 

Capt  J.  D.  Devin,  9th  Inf. 


Mi^|.  N.  A.  M.  Dudley,  3d 
Cav. 


GARaiSON& 


9 

p. 

8 

8 

o 
bi 

.a 

a 


Regiments. 


PBB8ENT. 


s 

o 

t 

p 


I 


StaffofDivis- 
ion. 

Department 

sUff. 
aoth  Inf. . . . . 
aothinf 


aoth  Inf. 
80th  Inf. 
fiOthlnf. 
20th  Inf. 
23d  Inf.. 


12 

2: 

I 

2 


8th  and  ITth 
In£ 


B 

ho 

i 


6th  Inf. 
6th  Inf. 

22d  Inf. 


2.  17th  Inf. 


8ad  Inf. 


17th  Inf 
7th  Inf. . 


7  7th  Inf. 


5.  2d  Cav.  and 

I     7th  luf. 
6  6thlnf 


7lh  Inf. 


60 


i  Department     1 
staf£ 
4  2d  Cav..  8th 

I     &  Oth  Inf. 
4  3d  Cav 


3  2d  &  3d  Cav. 
I      &  9th  Inf. 

3  3d  Cav.  and 
i     Oth  Inf. 


(5 

I 


a 

I 


3 


I 
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RKPORT    OF    THE    SECftETARY    OF    WAR. 


C. — Position  and  diatnbuiio7i  of  troops  in  the 

9 


POSTS. 


i 


GAaiilSONS. 


rRESKKT. 


SITUATIONS. 


COMMANDING 
OFFICERS. 


*  . 


O    I 

S  I 

p 

>5i 


IkO^imeutd. 


(£   « 

.   If* 

h*'^    is 

■<^      t>      M 

Sis  t 
-  Ji 


r   «  « 


Depaktment  op  the 
PLATTE^Cont'd. 

Fort  Sanders,  W.T. 

Fort  D.  A.  BnMell, 

"Vr.  T. 
Fort  Fred  Steele, 

W.T. 
FortBridgor.TV.T. 

Fort  Laramie,  TV. 

T. 
Fort  Fetterman,  W. 

T. 
Camp  Stambangli, 

W.T. 
Camp  Brown,  "W. 

T. 
Camp  Douglas,  U. 

T. 
Beaver  City,  U.T.. 


Oalinoof  thcU.P.ILR.iLt.-Col.  O.   P.  Bradley, 

9th  Inf. 


.do 
.do 


10  railefl  south  of  Carter's 
Station,  on  U.  P.  R.  R. 

89  miles  north  of  Chey- 
enne Ci  ty,  on  U.  P,  R;.*P 

170  miles  from  Cheyenne 
City,  on  U.P.R.R. 

67  miles  from  Point  of 
Rocks,  on  U.  P  R.  R. 

138  miles  from  Bryan,  on 
U.P.R.R. 

3  miles  east  of  Salt  Lake 
City. 


CoL  J.  H.  King,  9th  Inf . . 

Col  P.  R.  De  Trobiiand,  1 

13th  Inf. 
MaJ.  R.  S.  LaMotte,^3tIi 

luf.  I 

CoL  J.  £.  Smith,  14th  Inf  ' 

LtCoL  G.  A.  Woodward,  \ 

14th  Inf.  ' 

MaJ.  J.  S.  Brisbin,  3d  Cav. 

Capt.  R.  A.  Torrey,  13th  , 
Inf.  I 

Lt-Col.  H.  A.  Morrow,  i 
13th  Inf.  I 

MiU.  J.D.Wilkin8,8th  Inf.! 


Tptal 


I 


3 
9 

1 

J 
I 

I 

4, 

I 
O 

li 

4, 

54 


2d  &  3d  Cav.  j 
&;  9th  Inf.    i 

3   Cav.,   9th 
dc  14th  Inf. 

2d  Cav.,  9th 
&.  13th  Inf: 

13th  Inf 


2d  Cav.  and 

14th  luf. 
14th  luf 


I     I 


2   Cav.    and 

13th  Inf. 
13th  Inf 


2il  Cav.  and 
13th  luf.      I 
Bth  luf I 


IL.I  3 


2 

a 
a 

I 

u 

z 

o 


i_ 


DKFAB'nfRNT  OF  THE 
MiaSOUUL 


Headquarters 

SantaF6,N.  M.... 
Fort  Craig,  N.M... 
FortCnmmings,  NT. 
FortSelden,  KM.. 
Fort  Stanton,  K.M 
Fort  Union,  N.  M . . 

Fort  Bayard.  N.  M 

Fort  Wingate,  N.  M. 

Fort  Tnlerosa,  K. 

M. 
Fort  Dodge,  Kans. . 

Fort  Lamed,  Kans 

Fort  Hays,  Kans. . . 

Fort  Leavenworth, 

Kans. 
Fort  Wallace,  Kans. 

Camp  near  Fort 
Hays,  Kans. 

Soatheastern  Kan- 
sas. 

Fort  Lyon,  C.T 


Fort  Leavenworth,  KanSk  I  Brig.-Gen.  John  Pope 


Headquarters  District  of  i  Col.    Gordon     Granger, 
New  Mexico.  15th  Inf. 

On  the  Rio  Grande Capt.  J.  H.  Stewart,  15th 

III 


i    I 
Department  *  1  -  - '  2 

staff,  I        j 

District  staff.  ..j..!. 


At  Cook's  Springs. 


On  the  Rio  Grande,  350 

miles  from  Fort  Union. 
On   the   Rio   Bonita,   9 

mi)es  fiyim  Placita. 
5  miles  from    the   Rio 

Moro,  387  miles  from 

Sheriaan. 
Near  Pinos   Alton,   448 

miles  from  Fort  Union. 
At  the  head- waters  of  the 

Rio  Puerco. 
114  miles  west  of  Fort 

Craig. 
96    miles  southwest  of 

Hays  City. 
50  miles  from  Hays  City. 

i  mile  from  Hays  City,  on 

KP.R.R. 
3   miles   above  Leaven< 

worth  City. 
2   miles    from    Wallace 

Station,  on  K.  P.  R.  R. 
Near  Fort  Hays 


At  Fort  Scott  and  vicinity 

On  Arkansa.**  River.  52 
miles  from  Kit  Carsou. 


[nfl 
Ist  Lt.  A.  A.  Hampbreys, 

15th  Inf. 
Maj.  D.  R.  Clendenin,  8th 

Capt.  C.  McKibbin,  15tb 

Inf. 
CoL  J.  L  Gregg,  8th  Cav . 

Lt.-Col.  T.  &  Devin,  8th 

Cav. 
Mi^.W.  R.  Price,  8th  Cav. 

Capt    F.  W.    Coleman, 

15th  Inf. 
MiO-  R.  L  Dodge,  3d  Inf. . 

Ciipt  H.  B.  Bristol,  5tb 

Inf. 
Cul  De  L.  Floyd-Jones. 

3d  Inf. 
GoL  N.  A.  Miles,  5th  Inf. . 

Capt  L.  T.  Morris,  3d  Inf. 

Lt.CoL  T.  H.  Neill,  6th 

Cav. 
Capt  J.  J.  Upham,  6th 

Cav. 
Lt-Col.  J.  R,  Brooke,  3d 

In£ 


1 
1 
2 
3 
4 

4 

3; 
2 
3 
2 
3 
6 
2 
5 
2 
3 


15th  Inf. 
15th  Inf. 
8th  Cav  . 


8th  Cav.  aud 
15th  luf. 

8th  Cav.  and 
15th  Inf. 

8th  Cav.  and 

15th  Inf. 
8th  Cav.  and 

ISth  Inf.      { 
8th  Cav.  and 

15th  Inf.      j 
6th  Cav.  and 

3d  Inf.         I 
5th  Inf I 


3d   and    5tb 

Inf. 
3d    and  5tb 

Inf. 
6th  Cav.  and 

3d  Inf. 
6th  Cav 


5th  Inf. 


6th  Cav.  and 
3d  luf. 
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Military  Division  of  the  Missourij  fc. — Continued. 
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REPORT    OF    THE    SECRETARY    OF    WAR. 


C— Position  and  distribution  of  troops  in  the 


POSTS. 


0ABBT80N8. 


PRESENT. 


SITr'ATlONS. 


COMMANDING 
OFFICERS. 


9B 
i> 

a 
c 


a 


Befriments. 


Departmrntop  the 
Missouri— Cont*(L 

Fort  Garland.  C.  T. 

Camp  Supply,  L  T. . 

Saint  Louis  depot . . 


Total. 


DSFARTMFKT    OP 
TEXAS. 

Headquarters 

Austin,  Tex 

San  Antonio,  Tex. 


On  Utah  Creek,  loO  miles  !  Capt  n.  Jewett,  15th  Inf. 

from  Kit  Carson.  I 

Near   imiction  of   Wolf  ILt.Col.  J.W.Davidson, 

and  Beaver  Creeks.        I     lOtli  Cav. 

I 

At  Saint  Louis '  Col.  E,  Hatch,  9th  Cav. .  I 


Bing^old  Barracks, 

Tex. 
Fort  Bliss,  Tex  .*.. 
Fort  Brown,  Tex. . . 

Fort  Clark,  Tex  . . . 
Fort  Concho,  Tex  . . 
Fort  Davis,  Tex 

0 

Fort  Duncan,  Tex .  ^ 

Fort  Griffin,  Tex... 

Fort  Mcintosh,  Tex. 

Fort  McKavett,  Tex 

Fort  Qnitman,  Tex. 

Fort     Bichardson, 

Tex 
Fort  Stockton.  Tex. 

Fort  Gibson,  I.  T... 

Fort  Sill,  LT 


San  Antonio,  Tex Brig.-Gen.  C.  C.  Augur 


Capt  E.  E.  Sellers,  10th 

Inf. 
CapL  N.  Prime,  10th  Inf. 

MaJ.   T.    M.    Anderson, 

10th  Inf. 
Capt.  F.  M.Coxe,  231  h  Inf 
At  Brownsville '  Lt.-Col.  A.  McD.McCook, 

\0th  Inf. 


AtBioGrando  City 
Near  Franklin 


Totali 

Total  Military- 


8th  Cav.  and 
15th  Inf. 

6th  and  ^th 
Cav.  And 
3d  Inf.     • 

Detachment 
of  recruits. 


-9 

8 
< 


p. 

a; 

a 

a 

S 

a 


i 
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Department 

staff. 
10th  Inf 


o 


II 1 


1:..  3 


o 


Lt.CoI.  Wesley  Merritt, 
9th  Cav. 


Mi\ior  J.  P.  Hatch,  4th 
Cav. 

CoL  G.  L.  Andrewfl,  25th 


On  Las  Moras  Biver,  12G 

miles  west  of  San  An- 
tonio. 
At  the  Junction  of  the 

Main  and  North  Con- 

chos. 
On    the   Limpia   Biver, 

46G  miles  northwest  of !     Inf. 

San  Adtonio.  | 

At   Eagle   Pass  on  the  |  Maj.   H.  Merriam,  24th 

Bio  Grande.  Inf. 

At  Maxwell's  Banch  ....   Col.  Wm.  H.  Wood,  11th 

Inf. 

At  I^redo Capt  C.  N.  W.  Cunning- 

\  '     ham,  24th  Inf. 

On    San    Saba  Biver.  2  ,  Col.  A.  Doubleda3%  24th 

miles  from  its  source.    '     Inf. 
On  the  Bio  Grnnde.  80  1  Capt  D.  D.  Van  Valzah, 

miles  below  Franklin.    I     25tli  Inf. 

At  Jacksborougli '  Col.  R  S.  Mackenzie,  4tli 

I     Cav. 
At  Comanche  Springs  ...  MaJ.  Z.  B.  Bliss,  25th  Inf. 

i 
Near  junction  of  Neosho    Col.  B.  H.  Gricrson,  10th 


and  Arkansas  Bivers. 
At  junction  of  Medicine 
Blutf  and  Cache  Creeks. 


Division  of  the  Missouri. 


Cav. 

Mni.  G.W.  Schofleld,10th 
Cav. 


I 

7! 

2 

10 

3 

4 

8 


10th  and  25th 

Inf. 
9th  (^av.  and 

10th  Inf. 

25th  Inf 

4  til  Cav.  and 

10th  Inf. 
9th  Cav.  and 

24th  Inf. 

4th  Cav.  and 
11th  Inf. 

9tli  Cav.  and 
25th  Inf. 

9th  Cav.  and 

24 til  Inf. 
4th  Car.  and 

nth  Inf. 
9th  Cav.  and 

24th  Inf. 
0th  Chv.  and 

24th  Inf. 
25lh  Inf 


I     ' 


I 


74 


4th  Cav.  and 

nth  Inf. 
9th  Cav.  and 

25th  Inf. 
10th  Cav.  &, 

2.')tli  Inf. 
10th  Cav  . . . . 


I     I    I 

.       !       I 


I       I 


31.. 


i.242 


5,  1  13,  4 


Adjutant-General's  Office, 

Washington,  D.  C,  October  10, 1872. 


ADJUTANT-GENEBAL. 


109 


Military  Div'mon  of  the  Missouri,  fc. — Contiuued. 
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WM.  D.  WHIPPLE, 
AstUtant  Adjutant-General. 


ADJUTANT  GENERALS  OFFICE,  1872. 
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REPORT 


OF 


THE  ADJUTANT-GENERAL 


Adjutant-General's  Office, 

Washmgton,  October  12,  1872. 

Sib:  The  AdjutaDt-General  being  temporarily  absent  in  consequence 
of  injuries  received,  I  have  the  honor  to  herewith  transmit,  for  him,  the 
annual  report  of  this  office. 

I  am,  sir,  very  respectfullv,  your  obedient  servant, 

WM.  D.  WHIPPLE, 

As8X4itant  Adjutant- Oeneral. 

The  Honorable  the  Secretaey  of  War. 
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REPORT    OP    THE    SECRETARY    OF    WAR. 


E. — Posiihn  and  diatribution  of  troops  in  ih^;  Militaiiy  Division  of  the  Pacific,  commanded  hy 

returns  on  file  in  the  Adjtt 


GARRISOXS. 


PRRSKNT. 


POSTS. 


SITUATIONS. 


COMMANDING 
OFFICERS. 


a 

0 

B 


o 


Jc 


Begimcnfs. 


1 
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>-. 
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*2I 

Z 

2' 

'"5 


c. 

«  i 


c3;:5 
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o 

> 

a 

:3 


I 


PErAIlTllKST  OF  THE , 
COLUMUIA. 


I    i 


I 


Ileadquartei-s '  Port  land,  Ove*i 


Fort     Vancouver,  j 

W.  T.  ' 

Fort'colvUle.W.TJ 


Capo     DiAappoint-  I 

nu«nt,  W.T,  I 

Fort  Klamath,  Orcg.  I 

Fort  Stevens,  Oreg 

Fort  Lapwai,  I.  T  . . 

Fort  Boise,  I.  T.... 


Sitka,  AlaHkaTer.. 
Camp  Warnor.Oreg. 

(3amp  Harney,  Orog. 

Total 


18  miles  north  oi'^  Tort- 
land,  Oreg. 

35  miles  south  of  dividing 
line  between  United 
States  and  Britisli  Co- 
lumbia. 

At  the  mouth  of  the  Co- 
lumbia River. 

Near  Lako  Klamath 

Near  month  of  Colombia 

River. 
12  miles  from  Lcwistou  . 

Near  Boise  City 


Brig.-Gen.  E.  11.  S.  Cauby  - . . 


Staff  of  Di-    r 
vision.  — 

Department  ;  1 
staff. 

2lst  Inf. . . . 


() 


Col.  R.  S.  Granger,  Slst 

Inf. 
Cspt.  Evan  Mile.s,  Slst       l'  2l8t  Inf 

Inf. 


*) 


/ 


15  miles  west  of  Warner 

Lake. 
CO  miles  south  of  Cafion 

Citv. 


J)Kr  ARTMF.XT  OF  AKI- 
ZOXA. 

Hoadquarters 

Camp  Apache,  A.  T. 

Camp  Mojave,  A.  T. 

Camp    Beale's 

Springs,  A.  T. 
Camp  Bowio,  A.  T . 

Camp  Crittenden, 

A.  T. 
Camp  Date  Creek, 

A.  T. 
Camp  Grant,  A.  T  . 

Camp  Hnalpai,  A.T. 

Camp  Lowell,  A.  T. 

Camp    McDowell, 

A.  T. 
Camp  Verde,  A.  T . 

Fort  Whipple,  A.  T. 

Fort  Yuma,  Cal — 

Total 


1st   lit.  J.  C  Scantling, 

2<1  Art.  I 

MaJ.  John  Green, 1st  Car 


1   2d  Art. 


■*^it-i 


IstCav.  and  ..-. 

21st  Ini;  I 

2d  Art ' 


IstCav.  and  |. 
21  St  Inf.       I 
2l8t  luf 


Capt.  A.  C.  M.  Penning- 
ton, 2d  Art. 

Capt.  U.  M.  Smith,  21st 
Inf. 

Capt^G.  M.  Downey,  2ldt 

Miy.  H.  A.  Allen,  2:1  Art 

Lt.-Col.     F.     Wheaton,  i    2  Ist  Civ.  and  ; 

21st  Inf. 
Maj.  Elmer  Otis,  Ist  Cav. 


I    I 


2 


2d  Art. 


2 
1« 


2iHt  Inf.        I 
1st  Cav.  and  . 
2l8t  Inf. 


Prescott,  A.  T 


In     White      Mountain 

country. 
Near  the'hcad  of  Mojave 

Valley. 
43  miles  west  of  Camp 

Mojave. 
At  Apache  Pass 


5C   milea   southeast    of 

Tucson. 
60   miles  southwest  of 

Prescott. 
56  miles  north  of  Tucson . 

40   miles   northwest  of 

Prescott. 
At  Tucson 


53  miles  north  of  Marjpo- 

pa  Wells. 
38  miles  from  Prescott . . 


Near  Prescott. 


At  junction  of  the  Gila 
and  Colorado  Rivers. 


Lt.-Col.   George  Crook, 

23d  Inf. 
Maj.  A.  J.  Dallas,  23d 

InC 
Capt.  E.  T.  Thompnon, 

12th  Inf. 
Capt    Thomas    Byrne, 

12th  Inf. 
Capt.  S.  S.  Sumner,  5th 

Cav. 
2d  Lt.  William  P.  Hall, 

5th  Cav. 
Capt.  James  Ilenton,  23d 

Iiif. 
Mi^i.  W.  B.  Royall,  5th 

Cav. 
Mi^l.  E.  W.  Crittenden, 

5th  Cav. 
Capt.  T.  M.  K.  Smitli, 

23d  Inf. 
Mivj.  E.  A.  Carr,  5th  Cav. , 

I 

Capt.  C.  C.  C.  Carr,  Ist 
Cav.  I 

Capt.  Thomas  McGn^gor, 
Ist  Cav.  : 

Capt.  A.  B.  Mac(jrowan,  : 
12th  Inf.  !- 


5 


I  r 


Department '.. 

staff.  I    j 

lat  Cav.  and  '*.' 

23d  Inf.  I  ^ 
I2th  luf  . . . 


12th  Inf. 


5th  Cav.  and ; 
23d  Inf. 
5th  Cav .... 


3 

/^ 

2 

1 
30 


5th  Cav.  and 

23d  Inf. 
5th  Cav.  and 

23d  Inf. 
5th  Cav.  and 

23d  Inf. 
1st  Cav.  and 

23d  Inf. 
5th  Cav.  and 

23d  Inf. 
1st  and  5th 

Cav.      and 

23d  Inf. 
Ist  Cav.  and 

23d  Inf. 
12th  Inf 


—4 
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Major-GeneralJ,  M.  SchofiMy  headqnartets  San  Pianciaco,  Calif oinUx,  taken  from  the  latest 
tant'GeneraVs  Office,  1872. 
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REPORT    OF    THE    SECRETARY    OF    WAR. 


E. — Position  and  dtsiribuHon  of  troojys  in  the 


OARRiaOKB. 


POSTS. 


SIl^UATrONS. 


COMMANDING 
OFFICERS. 


DEPARTMENT  OF  CAL- 
IFORNIA. 


I 


Headquarters San  Francisco,  C;U 

Preaidio,  Cal • 


Point  San  Jo86,Cal 
Angel  Island,  Cal. . 


Alcatraz  Island,  Cal. 


Benicia   Barracks, 

CaL 
Camp      Independ* 

eooe,  CaL 
Camp  Bidwell,  Cal . 


Carap  Wright,  Cal . 

Camp  Gaston,  Cal.. 
Camp  Halleck,  Nev. 


Camp    McDeimit, 
Nev. 


In  San  Francisco  Harbor 
do 


do... 

At  Benicia. 


On  Oak  Creek,  in  Owen's 

River  Valley. 
At  north  end  of  Surprise 

Valley. 
In   Bonnd   Valley,   203 

miles  north   of    San 

Francisco. 
Xear  Junction  of  Trinity 

ana  Klamath  Rivers. 
12  miles  south  of  Halleck 

station,  on  the  Central 

Pacific  Railroad. 
80  miles  north  of  Winne- 

mncca,  on  the  Central 
I      Pacitlc  Railroad. 
Fort  Hall,  I.  T 140  miles  north  of  Co- 

rinne,   U.  T.,  on  the 

Union  Pacific  Railroad, 
Total 


Total  Military  Division  of  the  Paci 


i 

o. 
a 

o 


u 

s 


M^j.-Gen.  J.  M.  Schofield 

Lt.-Col.     William     H. 

French.  2d  Art 
Capt  E.  R.  Piatt,  2d  Art. 
Col.  O.  B.  WUlcox,  12th 

Int 
Capt.  J.  M.  Robertson, 

2d  Art 
CoL  A.  C.  Gillem.lst  Cav. 

Capt  H.  C.  Egbert,  12th 

Inf. 
Capt.  R.  F.  Bernard,  Ist 

Cav. 
Capt  E.   C.  Woodruff, 

12th  Inf. 

Lt.-Col.  A.   D.  Nelson, 

12th  Inf. 
Capt  James  Biddlo,  Ist 

Cav. 

Capt.  Henry  Wagner,  1st, 
Cav.         '  I 

Capt.  J.  E.  Putnam,  12tb 
Inf. 


PRKSBNT. 


Regiments. 


I 

§15 


Department 
staff. 
2d  Art 


2d  Art.. 
12th  Inf. 


2d  Art. 


Head  quar- 
ters Ist  Cav. 
12th  Inf 


1st  Cav  . 
12th  Inf. 

12th  Inf. 


Ist  Cav.  and 
12th  Inf. 


Ist  Cav 


1 

1 :  12th  Inf. 


fie 


17 
^5 


2.. 


9 


2 

9 

a 
9 

O 

a 
$ 

<1 
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Adjutant-General'8  Office, 

Washington,  D.  C,  October  10,  IPTSl. 


ADJUTANT-GENERAL. 
IDlitars  Dirigioa  0/ the  Pacific,  ^c.—Contmaed. 
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REPORT   OP   THE    SECRETARY   OF    WAR. 


F. — PoHti^n  and  disiribuiUm  of  troops  in  the  Department  of  the  South,  commanded  by  Briga 

fie  in  the  AdjuUini- 


POSTS. 


LoaiSTille,  Ky 


Frankfort,  Ky 

liexington,  Ky  — 
Crab  Orchard,  Ky. 
Paducah,Ky 


Moant  Sterling,  Ky. 
Elizabethtown,  Ky . 

Lebanon,  Ky 

Shelbyrille.Ky.... 


Newport  Barracks, 

Ky. 
Naehville,  Tenn — 


Hnmboldt,  Tenn 


Chattanooga,  Tenn. 

Huntsville,  AJa 

MobUe,Ala 


Opelika,  Ala 

Saint     Angufitine, 

Pla. 
Savannah,  Ga 


Atlanta,  Ga 

Fort  PQlaaki,Ga... 

Fort  Macon,  N.  C . . . 

Fort  JohnatoD,  N.  C. 

Raleigh,  N.C 

Rutherfordton,  N.C, 


Xrinoolnton,  X  C 
Charlotte,  X.C.. 
Charleston,  S.  C  . 
Colambia,  S.  C  . . 


Chester,  S  C 

Torkville.  S.  C  . . . . 

Newberry,  S.C 

XJnionville,  S.  C  . . . 
Spartanburgh,  S.  C 


Sumter,  S.C 

LaurieiD8viIle,  S.  C 


Total  Depart 


SITUATIONS. 


COMMANDING 
OPFICEKS. 


At  Newport,  Ky 


On  Cuckspur  iBl'd,  mouth  ; 

of  Savannah  River. 
On    Bogne    Island,    in 

Beaufort  Harbor. 
At  Smithville. 


CoL  S.  D.Stiirgis,7th  Cav 


Col.  F.  F.  Flint,  4th  Inf. . 
M%i.A.Chamber8,4th  Inf. 
Mai.  J.G.Telford,7th  Cav 
Capt.  Wm.  H.  Powell, 

4th  Inf.  ^ 

Capt  C.  J.  Von  Herman, 

4th  Inf. 
Lt.-Col.  G.A.  Custer,  7th 

Cav. 
Lt.-CoL  J.  H.  Potter,  4th 

Inf 
Capt.  W.  W.  Keogh,  7th 

Cav. 
Lt-CoL  A.V.  Kautz,  15th 

Inf. 
Lt.-Col.  Jas.  Van  Voast, 

16th  Inf. 
Capt    H.    A.    Thoaker, 

IGth  Inf. 
Capt  H.  C.  Cook,  2a  Inf. 
CaptW.  F.  Drum,  2d  Inf. 
Lt-CoL  T.  C.  EngUsh,  2d 

Inf. 
Capt  T.  B.VVeir,  7th  Cav. 
Capt  C.  B.  Layton,  16th 

Inf. 
Capt  L.  R.  L.  Living- 
ston, 3<1  Art 
Mjy.  P.  T.  Swaiue,  2d  Inf. 
Capt  D.  R.  Rausou,  3d 

Art 
Mjy.  Jos.  Stewart,  4th 

Art 
Capt  John  Mendonhall, 

4th  Art 
Maj.  C.  H.  Morgan,  4th 

Art 
Capt  H.  C.  Gushing,  4th 

Art 
Capt.  V.  K.  Hart,  7th  Cav. 
Capt  E.Thooias,  4th  Art. 
Col.  G.  W.  Getty,  3d  Art. 
Lt.Col.   fl.    M.    Black, 

18th  Inf. 
Maj.  W.  H.  Brown,  18th 

Inf 
Maj.  Lewis  Merrill,  7th 

Cav. 
Capt  Jas.  Stewart,  18th 

fat 
Capt  T.  H.  French,  7th 

Cav. 
Mi\j.  M.  A.  Reno,  7th  Cav. 

CnptT.J.  Llovd,18th  Inf. 
Capt  B.  B.  Itet^ler,  18th 
Inf. 


ment  of  the  South. 


GARRISONS. 


PRBSBNT. 


a  I    Regiments. 

O   I 

^  I 

^1- 


I 

£ 

ti 
9 

00 


Department 

staff. 
7th  Cav.  and 

4th  &  16th 

Inf. 

4th  Inf 

4th  Inf 

4th  Inf 

4th  Inf 


1   4th  Inf. 


7th  Cav.  and 

4th  Inf. 
4th  Inf 


I 


1   7th  Cav. 


3^ 

I 

li 

2 
1 
2 

I 

1! 
3 


Detachment 
of  recruits. 

7th  Cav.  and 
16th  Inf. 

16th  Inf 


2.1  Inf. 
2d  Inf. 
2tl  luf. 


7tR  Cav 

2d  &  16th  luf 


1,  3d  Art 
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3 
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3' 
l| 

2  7th  Cav 


7th  Cav.  and 

Itith  Inf. 
18th  Inf 


2! 


60 
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18th  Inf '. 
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Adjutamt-Grnbbal's  Office, 

Ifathington,  D.  C,  October  10, 1872. 
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dier-General  A.  H,  Terry y  hecuiqiiariera  Louisvilley 
GeneraVs  Office,  1872. 


Kentucky,  taken  from  the  lat^^t  returns  on 
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REPORT    OF   THE    SECRETARY  OF   WAR. 


O. — PoHtion  and  distribution  of  troops  in  the  Department  of  the  Gulf  commanded  hjt 

from  the  latest  returns  on  file  in 


POSTS. 


SITUATIONS. 


Jackson  Barracks, 

La. 
Baton  Kcmj^e,  La. . . 


Aberdeen,  MIhb  — 
Holly  Springs,  Miss . 

Jackson,  Miss 

Meridian,  Miss 

Oxford,  Miss 

Key  "West,  Fla 

Fort  Jefferson,  Fla. 
Fort  Barrancas,  Fla 
Liitlo  Kock,  Ark  . . 


Total  Depart 


At  New  Orleans,  La. 


COMMANDING 
OFFICERS. 


At    the    Garden    Key, 

Tortugas. 
In  Feusacola  Harbor. . . 


mcut  of  the  Gulf. 


Lt.-CoL    Alfred    Sully, 

19th  Inf. 
Col.  C.  H.  Smith,  19th 

Inf. 
Citpt.  T.  £.  Rose,   16Ui 

Capt.  C.W.Hotsenpiller, 

19th  Inf. 
MiVi*  S*  A.  Wainwright, 

16th  Inf. 
Ist  Lt.  Adam  Kramer, 

6th  Cav. 
Capt.  A.  B.  Chaffee,  6th 

Cav. 
Lt-Col.  R.  B.  Ayres,  3d 

Art 
Ist  Lt.  A.  G.  Yerplanck, 

3d  Art. 
CaplErskine  Gittings, 

3d  Art 
Capt.  H.  E.  Stansbary, 

19th  Inf. 
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Adjutaxt-Gewbral'8  Office, 

Washington,  D.  O.,  October  10, 1872. 
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19th  Inf. 
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Colonel    William  H.  Emory,  Fifth   Cavalry,  headquarters  New  Orleans,  Louisiana,  taken 
the  Adjutant-GefteraVs  Office^  1872. 
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WM.  D.  WHIPPLE. 
A isi»tan t  A  djutant-  General. 
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Report  of  tlie  recruiting  service  from  October  1,  1871,  to  October  1,  1872 

Adjutant-General's  Office, 

Washington^  October  5, 1872. 

In  the  principal  northern  and  western  cities  rendezvous  have  been 
maintained  with  fair  success  for  cavalry,  artillery,  and  infantry. 

The  depots  for  artillery  and  infantry  recruits  remain  as  heretofore  at 
Fort  Columbus,  New  York  Harbor,  and  Newport  Barracks,  Kentucky; 
and  that  for  the  cavalry  service  at  Saint  Louis  depot,  Missouri. 

Eecruiting  for  organizations  pn  the  Pacific  coast  is  still  kept  up  under 
the  supervision  of  the  commanding  general,  Military  Division  of  the 
Pacific ;  but  few  men,  however,  are  obtained,  owing,  it  is  supposed,  to  the 
great  demand  for  labor  in  that  section  of  the  country. 

In  March,  1872,  recruiting  for  the  colored  regiments  of  infantry  was 
discontinued,  those  organizations  having  been  filled  to  the  authorized 
strength. 

All  recruiting  officers,  except  those  on  the  Pacific  coiu4t,  recruit  also 
for  the  colored  regiments  of  cavalry. 

In  July,  1872,  the  standard  of  height  for  recruits  was  lowered  to  five 
feet  four  inches,«t  having  been  found  impossible  to  otherwise  supply  the 
demand  for  recruits  to  keep  the  various  organizations  full. 

WM.  D.  WHIPPLE, 
Assistant  Adjutant- General.  ' 


Slatemeni  shmving  the  number  of  enlhtments  and  re-enliHttnetfla  in  the  Beg nlar  Army  from 
October  1,  1871,  to  October  1,  1872  ;  compiled  from  reports  forwarded  to  this  office  by 
iti4perinlendents  of  the  recruiting  acrince,  ^x. 


Rogiments,  &.C. 

2?'umber  en- 
listed  and 
re-enlist«d. 

Regiraent3,  &c. 

Number  en- 
listed  aud 
re-enlisted. 

General  service 

5,457 

3,476 

147 

236 

46 

2 

70 

13  , 

:« 

34 

7S 
2o 
H» 
22  I 
69 

,  Ninth  Cavalry 

1  Tenth  Cavalry 

1  First  Artillery 

i  Second  Artillery 

Third  Artillery 

Fourth  Artillery 

;  Fifth  Artillery 

1  First  Infantry 

Second  Infantry 

Third  Infantry 

Fourth  Infantry 

Fifth  Infantry 

Sixth  Infantry 

Seventh  Infantry  . . . ,. 
'  Eiffhth  Infantrv 

95 

Mounted  service 

Engineer  Battalion 

Ordnanoe  Department  . . 

Mi  itary  Academy 

Artillery  School 

Signal  Corps 

Ordnance-sergeants 

Hospital-stewards 

First  Cavalrv 

feO 

194 

117 

76 

99 

f*G 

108 

87 

101 

Second  Cavalry 

Third  Cavalry 

Fourth  Cavalry , 

Fifth  Cavalry 

Sixth  Cavalry 

97 

123 

51 

17 

211 

Seventh  Cavalry 

Eighth  Cavalry 

136  ! i  Ninth  Infantry 

70   '  Tenth  Infantry 

Kt*ginieut«,  &c. 


V  S 


1^     -^ 

111 


Eleventh  Infantry 

Twelfth  Infantry 

Thirteenth  Infantry 

Fourteenth  Infantry 

Fifteenth  Infantry 

Sixt'Oenth  Infantry 

Seventeenth  Infantry 

Eighteenth  Infantry 

Nineteenth  Infantry 

Twentieth  Infantry 

Twenty-6r8t  Infantry 

Twenty-second  Infantry.. 
Twenty-third  Infantry  . . . 
Twont> -fourth  Infantry.. 
Twenty -fifth  Infantry 


Total 


36 
75 
22 
31 
54 

121 

9 

58 

134 
46 
65 
16 
75 
26 
31 


12, 391 


Note.— Of  the  recrnita  enli.sted  for  general  service.  237  were  far  colored  infjintry  ;  aud  of  those  for 
mounted  aorvicH,  397  were  for  colored  cavalry. 

WM.  I).  WHIPPLE, 
AiiiutixrU  Adjutant  Qcneral. 

A DJITANT  GKNKRAL'ft  OfFICK, 

Waahingtun,  October  5,  1872. 
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REPORT 


OF 


THE  'INSPECT  OR- GENERAL. 


Headquakters  Army  of  the  United  States, 

Inspector-General's  Office, 
Washington  City,  October  10,  1872. 

Sir:  No  changes  have  been  inado  in  tbe  stations  of  the  inspectors 
general  orassistant  inspectors-general  of  the  army  during  the  past  year. 

Under  the  act  of  Congress  approved  June  8,  1872,  Lieutenant- 
Colonel  Nelson  n.  Davis,  assistant  inspector-general,  was^  appointed 
inspector-general,  with  the  rank  of  colonel,  and  phiced  next  to  Colonel 
E.  Schriver  upon  the  list  of  inspectors-general.  ^ 

The  officers  of  this  department,  with  the  officers  detailed  as  acting 
assistant  inspectors-general  at  the  headquarters  of  departments,  have 
during  the  year  been  actively  engaged  in  inspecting  the  numerous  mil- 
itary posts  and  stations  so  widely  dispersed  over  our  extended  domain, 
many  of  which  are  only  accessible  through  unsettled  territory,  fre- 
quented by  hostile  Indians.  Besides  this,  numerous  inspections  of  dam-, 
aged  public  property,  with  a  view  to  its  condemnation,  have  been  made ; 
irregularities  and  derelictions  in  duty  have  been  examined  into  and  re- 
ported upon,  and  various  other  matters  not  exclusively  militafy,  such 
as  the  investigation  of  claims,  &c.,  have  been  intrusted  to  them,  and  it 
is  believed  these  services  have  been  satisfactorily  performed. 

The  officers  of  the  regular  establishment  have  been  employed  during 
the  year  as  follows,  viz: 

I  was  engaged,  until  the  last  of  July,  as  president  of  a  board  con- 
vened by  direction  of  the  Secretary  of  War  to  prepare  a  system  of  gen- 
eral regulations,  and  a  new  code  of  llules  and  Articles  of  War,  for  the 
administration  of  the  affairs  of  the  Army ;  also  in  devising  a  new  uni- 
form for  the  Army  and  preparing  descriptions  of  the  same.  After 
which  I  proceeded  to  San  Francisco,  California,  and  made  an  inspection 
directed  by  the  Secretary  of  War,  under  Special  Orders  No.  175,  Adjutant 
General's  Office,  July  3J ,  1872. 

Inspector-General  I).  B.  Sackethas  made  thorough  inspections  of  all 
the  military  posts  occupied  by  troops  of  the  line  w  ithin  the  limits  of  the 
Military  Division  of  the  Atlantic.  In  August  he  was  detailed  as  a  mem- 
ber of  the  Army  retiring  board  at  Philadelphia,  and  has  attended  all  its 
sessions  since  that  time. 

Inspector-General  E.  Schriver  has  been  in  charge  of  the  inspector- 
general's  office,  at  the  headquarters  of  the  Army,  during  my  absence, 
the  greater  part  of  the  year.  He  has  also  made  special  investigations 
and  reiwrts  upon  various  important  matters  intrusted  to  him  by  the 
Secretary  of  War. 

Inspector-General  N.  H.  Davis  has  been  occupied  in  making  inspec- 
tions, and  performing  the  other  duties  of  the  inspection  service,  under 
the  orders  of  the  commander  of  the  Department  of  the  Missouri. 
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Inspector-General  J.  A.  Ilardie  has  been  occupied  with  the  customary 
duties  of  the  inspection  service,  and  with  special  services  under  orders 
of  the  Secretary  of  War  and  the  Lientenant-(]^eneral,  commanding  the 
Military  Division  of  the  Missouri. 

An  elaborate  report  relating  to  Mc^ntaua  Indian  war  claims,  with 
important  papers  relating  thereto,  was  destroyed  in  the  great  confla- 
gration at  Chicago,  and  the  replacement  of  these  involved  much  time 
and  labor.  This  was  executed,  approved  by  the  Seci^tary  of  War,  and 
submitted  to  Congress. 

Assistant  Inspector-General  R.  Jones  has  during  the  year  inspected 
every  military  post  in  the  Department  of  Arizona,  and  all  in  the  Depart- 
ment of  California,  excepting  Camps  Gaston,Wright,  and  Independence; 
in  the  performance  of  which  laborious  services  he  was  occupied  one 
hundred  and  thirty-five  days.  This  officer  has  also  made  many  investi- 
gations and  reports  on  other  matters  intrusted  to  him  by  the  division 
commander,  who  indorsed  upon  his  annual  report  thefoUo  wing :  "  Colonel 
Jones  has  discharged  his  duties  with  his  customery  strict  fidelity,  in  the 
most  satisfactory  manner,  and  with  marked  benefit  to  the  service.^ 

Assistant  Inspector-General  A.  Baird  has  during  the  year  been  en- 
gaged in  making  inspections  and  important  investigations,  under  the 
orders  of  the  Secretsiry  of  War  and  the  commander  of  the  Military 
Divjsion  of  the  South. 

Assistant  Inspector-General  E.  H.  Ludington  has  during  the  year 
inspected  every  i>ost  in  the  Department  of  the  Columbia,  occupying  one 
hundred  and  twenty-three  days,  and  has  rendered  other  valuable  ser- 
vices in  investigations,  &c.,  under  the  direction  of  the  commander  of 
the  Department  of  the  Columbia. 

The  number  of  regular  inspectors  having  been  iiibuliicient  to  meet  the 
requirements  of  the  inspection  service  during  the  year,  one  colonel,  one 
major,  and  three  captains  have,  from  time  to  time,  been  detailed  to  act 
as  inspectors. 

The  inspection  reports  for  several  years  jiast  have  shown  that  the 
issues  from  the  clothing  remaining  on  hand  after  the  rebellion,  which, 
as  a  measure  of  economy,  have  been  considered  as  unavoidable,  have 
caused  considerable  dissatisfaction  among  the  enlisted  men,  for  the 
reason  that  this  clothing  is  made  from  material  inferior  in  quality,  and 
cut  so  badly  that  the  soldier  has  generally  been  obliged,  at  his  own 
expense,  to  have  his  coat  and  trousers  made  over  again. 

I  have  no  doubt  that  the  existing  system  of  fabricating  the  clothing, 
which  has  been  practiced  for  a  long  time,  has  been  zealously  conducted 
by  the  officers  of  the  Quartermaster's  Department,  but  as  we  are  about 
introducing  a  new  uniform,  it  has  occurred  to  me  that  this  system  might 
with  benefit  to  the  service  be  somewhat  modified  by  selecting,  for  the 
permanent  direction  and  control  of  the  fabricating  establishment,  an 
officer  of  rank  and  experience,  who  has  peculiar  fitness  for  the  position, 
and  business  qualifications.  Such  an  officer,  with  no  other  duties  to 
perform,  would,  it  is  believed,  take  pride  in  improving  the  condition  of 
the  establishment,  and,  by  proper  application  and  study,  make  himselr 
familiar  with  the  material,  fabrication,  and  preservation  of  military 
clothing  in  all  its  branches. 

Models  of  every  article  of  the  imiform,  properly  cut  and  made,  as  well 
as  standard  cloth  and  other  materials,  should  be  prepared  and  retained, 
and  no  clothing  cut,  made,  or  received  that  does  not  strictly  conform  tt) 
the  criterion  established.  This  can  easily  be  accomplished  when,  the 
material  now  on  hand  is  consumed. 

Colonel  Ilardie,  in  his  annual  report,  says:  "The  new  styles  of  nni- 
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form  clothing  are  believed  to  be  generally  acceptable  to  the  Army,  but 
great  interest  is  felt  in  the  introduction  of  better  material  for  clothing 
^r  enlisted  men.''  Also,  that  "  the  law  of  March  15,  1872,  with  refer- 
ence to  the  pay,  &c.,  has  already  had  a  beneficial  eflfect  in  promoting 
content  among  the  enlisted  men,  and  it  is  believed  that  it  will  materially 
lessen  the  number  of  desertions.'' 

A  uniform  system  of  tactics  for  the  cavalry  would  be  highly  advan- 
tageous to  that  arm  of  the  service,  and,  in  my  judgment,  an  early  adop- 
tion and  promulgation  of  the  new  code,  of  Army  Regulations  is  greatly 
to  be  desired,  and  is  anxiously  looked  for  by  the  Army. 

The  Army  Regulations  of  1863,  which,  under  the  act  of  July  28, 1866, 
are  to  remain  in  force  until  new  regulations  are  adopted,  are  not  alto- 
gether adapted  to  the  existing  requirements  of  the  service.  Indeed, 
upon  many  military  questions  that  frequently  arise  they  are  altogether 
silent,  which  leads  to  occasional  discrepancies  among  officers  regarding 
the  interpretation  of  laws,  regulations,  and  orders,  and  a  corresponding 
want  of  uniformity  in  the  methods  of  performing  military  duty  at  di? 
erent  places.  It  is  believed  that  the  iiew  code  of  Regulations  and  Arti- 
cles of  War  provide  for  the  settlement  of  such  doubtful  military  ques- 
tions, and  are  adapted  to  almost  any  contingencies  that  are  likely  to 
arise.  Moreover,  they  give  ample  and  minute  details  upon  the  subject 
of  calling  out,  mustering  in  and  out,  organizing,  paying,  &c.,  of  volun- 
teers and  militia  when  called  into  the  service. 

The  data  for  this  have  been  deduced  from  extended  service  experience 
during  the  recent  rebellion,  and  as  none  but  very  meager  instructions 
upon  this  subject  have  ever  been  introduced  into  any  previous  edition 
of  Army  Regulations,  the  want  of  such  a  system  as  is  contained  iu  the 
new  Regulations  was  seriously  felt  at  the  commencement  of  the  late  re- 
bellion, and  doubtless  caused  the  unnecessary  expenditure  of  a  great 
deal  of  time  and  money. 

The  inspection  reports  during  the  year  have  been  carefully  examined 
in  this  ofiice  and  extracts  taken  from  them  of  all  matters  that  it  was 
deemed  necessary  to  bring  to  the  notice  of  the  authorities  at  the  head- 
quarters of  the  Army,  and  these  have  been  referred  to  the  i^roper  officers 
for  their  information  and  action. 

The  reports  of  the  different  inspectors  show  that  through  their  recom- 
mendations and  agency,  sustained  and  enforced  by  their  commanders, 
there  has  been  continued  improvement  in  the  discipline,  efficiency,  and 
moral  tone  of  the  troops,  as  well  as  the  promotion  of  a  more  discrimi- 
nating and  careful  regard  for  the  economical  api>lication  of  public  money 
and  property. 

R.  B.  MARCY, 
Inspector  Oeneraly  U.  S.  Army. 

Erigadier-General  E.  D.  Townsend, 

Adjv tint' General,  U,  IS,  Army. 
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THE  JUDGE-ADVOCATE-GENERAL. 


War  Department, 
Bureau  of  Military  Justice^  October  1, 1872. 

Sir:  I  have  the  houor  to  submit  for  your  consideration  the  following 
statement  of  the  business  of  this  Bureau  since  the  date  of  iny  last  an- 
nual report : 

1.  Number  of  records  of  military  courts  received,  revised,  and  regis- 
tered, 17,353. 

2.  Number  of  special  reports  made  in  regard  to  court-martial  pro- 
ceedings, upon  applications  for  the  remission  of  sentences,  upon  claims 
against  the  War  Department,  and  upon  the  miscellaneous  questions  of 
law  referred  for  the  opinion  of  the  Bureau,  1,112. 

3.  Abstracts  of  proceedings  of  trials  furnished  to  the  proper  ofi&cials 
of  the  War  and  Treasury  Departments,  1,495. 

4.  The  copies  of  records  furnished  under  the  ninetieth  Article  of  War 
to  parties  tried,  have  amounted  to  7,088  pages. 

It  will  be  observed  that  the  labors  of  the  Bureau  for  the  past  year  ex- 
ceeded those  of  the  year  preceding  by  6,159  records  of  military  courts 
reviewed,  197  special  reports,  and  95  abstracts  of  proceedings  of  trials 
furnished. 

The  work  of  arranging,  indexing,  &c.,  the  official  papers  of  the  late 
Provost-Marshal  Baker,  has  progressed  as  rapidly  as  the  limited  clerical 
force  of  the  Bureau  would  allow.  Its  completion  within  twelve  months 
from  the  present  date  may  be  (Confidently  anticipated. 

The  examination,  in  review,  by  this  Bureau,  of  the  records  of  trials 
occurring  in  the  different  military  departments  of  the  country,  brings 
constantly  before  it  what  is  felt  to  be  a  most  serious  defect  in  the  ad- 
ministration of  justice,  and  a  positive  injury  to  the  service — namely, 
the  inequality  of  sentences  adjudged  by  different  courts  for  identical 
offenses.  Desertion,  for  instance,  receives  in  one  department  a  punish- 
ment of  two,  three,  four,  and  even  five  years'  confinement  at  hard  labor ; 
while,  in  another,  a  sentence  providing  for  but  one  yearns  imprisonment 
is  deemed  an  ample  expiation,  and  this  in  cases  which,  from  the  trial- 
records,  appear  to  be  in  all  respects  deserving  of  the  same  proportion  of 
punishment.  Prisoners  thus  differently  treated  are  often  brought  to- 
gether, when,  by  comparison,  the  injustice  wrought  is  made  manifest  to 
the  sufferers,  and  the  result  naturally  is  to  harden  rather  than  reform 
the  culprits,  one  of  the  highest  objects  of  punishment  thus  being  made 
impossible  of  attainment. 

STecessarily,  large  discretion  must  be  reposed  in  coiirts-martiiil  as  to 
the  measure  of  punishment  required  by  the  demands  of  justice,  in  a  vast 
number  of  cases  brought  before  them ;  yet  the  opinion  is  entertained 
that  the  service  would  be  greatly  benefited  and  its  morale  increased  by  the 
adoption  of  a  code  providing  specific  penalties  for  well-defined  offenses, 
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mtli  a  minimum  ^nd  maximum  limitation  to  meet  first  offenses,  and  the 
cases  of  persistent  offenders.  By  the  pursuit  of  this  plan  it  is  believed 
the  character  of  certainty  of  execution  would  attach  to  all  sentences, 
adding  largely  to  their  corrective  power,  and  relieving  the  Executive 
from  the  numerous  ap];4ications  for  clemency  which  are  now  submitted. 

The  absence,  too,  of  proper  places  of  confinement  for  the  enforcement 
of  sentences,  is  pregnant  with  deplorable  results.  It  has  led  to  the  desig- 
nation of  the  different  State  penitentiaries  by  the  War  Department, 
through  the  sheer  necessities  of  the  case,  as  military  prisons,  to  which 
prisoners  guilty  of  purely  military  offenses  are  sent  to  associate  with  the 
vilest  felons  in  the  country,  and  subjected  to  all  the  humiliating  and 
degrading  discipline  of  those  institutions.  Many  men  who  might  under 
different  treatment  again  become  useful  soldiers,  are  thus  yearly  added 
to  the  criminal  classes  by  the  stigma  of  infamy  attached  to  them,  and 
the  demoralizing  influence  of  their  prison  associations. 

It  is  remarked  upon  the  enforced  use  of  these  penitentiaries  as  mili- 
tary prisons,  eo  nomine,  that  while  the  letter  of  the  law  may  not  thereby 
be  violated,  its  spirit  most  unquestionably  is,  as  the  legislative  branch 
of  the  Government  has  indicated  in  the  clearest  manner  its  intention 
that  soldiers  guilty  of  purely  military  offenses  should  not  be  treated  as 
felons. 

The  erection  of  prisons  at  small  cost  in  different  parts  of  the  country, 
where  prisoners  might  be  placed  wholly  under  military  restraint,  would 
not  only,  it  is  believed,  save  many  good  men  to  the  service,  but  would,  as 
well,  be  an  absolute  economy  of  expenditure. 

I  have  pleasure  in  remarking  upon  the  general  efficiency,  faithfulness, 
and  zeal  of  the  corps  of  judge-advocates,  and  of  others  associated  with 
the  Bureau  in  the  performance  of  its  multifarious  duties. 

J.  HOLT, 
Judge-Advocate-  General. 

The  Secretary  of  War. 
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THE  QUARTERMASTER-GENERAL. 


Quabteemastee-Genebal's  Office, 

Washington,  D.  C,  October  10, 1872. 

SiE :  I  have  the  honor  to  submit  the  annual  report  of  operations  of 
the  Quartermaster's  Department  during  the  fiscal  year  ending  June  30, 
1872. 

On  Jnly  1, 1871,  the  balance  on  accouiit  of  approjpriationB  for  years  prior 
to  Jnly  ly  1870,  remaining  to  the  credit  of  the  Quartermafiter's  Depart- 
ment in  the  Treasury,  nudrawn,  was,  by  report  of  last  year $898, 016  27 

Amount  placed  to  the  credit  of  these  appropriations  by  deposits,  de- 
riyed  principally  from  sales,  daring  the  year,  of  public  property  pur- 
chased from  appropriations  of  former  years.  ..J 2, 467, 633  61 

Add  sums  which,  having  been  expended  by  this  Department,  have  been 
refunded  by  other  Departments 215,879  51 


/ 


3, 581, 529  39 
Eequisitions  on  account  of  settlements  made  at  the  Treasury  of  claims 
and  accounts ,.; 1,291,364  68 

Balance  to  credit  of  appropriations  for  periods  prior  to  July  1, 1870,  re- 
maining in  Treasury  on  June  30, 1872 2,290,164  71 

Balance  of  appropriations  for  year  ending  June  30, 1871. 

Amount  placed  to  the  credit  of  appropriations  by  deposits,  derived  prin- 
cipally from  sales  during  the  year  of  public  property  purchased 
within  the  year  ending  June  30, 1871 $333,493  91 

Add  sums  trhich,  having  been  expended  by  this  Department,  have  been 

refunded  by  other  Departments 12,223  47 

345,717  38 
Eequisitions  on  account  of  settlements  made  at  the  Treasury  of  claims 
and  accounts 72,855  13 

Balance  to  credit  of  appropriations  for  the  year  ending  June  30, 1871, 
remaining  in  Treasury  June  30, 1872 ., 272,862  25 

Appropriations  for  the  fiscal  near  ending  June  «)0,  1872. 

Appropriation  for  fiscal  year  ending  June  30, 1872,  act  of  Congress  ap- 
proved March  3, 1871 $11,055,000  00 

Appropriation  for  deficiencies,  act  of  Confess  approved  May  18, 1872. .     1, 450, 000  00 

Amount  placed  to  the  credit  of  appropriations  by  deposits,  derived  prin- 
cipally from  sales  during  the  year  of  public  property  purchased 
within  the  year  ending  June  30, 1872 110,804  46 

Add  sums  wluch,  having  been  expended  by  this  Department,  have  been 
refunded  by  other  Departments 1,  (Jlo  30 

12, 617, 484  76 
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Remittance  to  officers  for  disbursement  on  requests  of 

the  Quartermaster-General ^ 812,238,169  09 

Requisitions  by  the  Secretary  of  War  on  requests  of  the 

Ordnance  Department 20»800  00 

Requisitions  on  account  of  settlements  made  at  the 

Treasury  of  claims  and  accounts 258,652  28 

812,517,621  37 

Balance  of   appropriations  for  the   fiscal  year  ending  June  30,  1872, 
remaining  in  the  Treasury  on  June  30,  1872 99,863  39 

The  remittances  on  account  of  the  appropriations  for  the  fiscal  year 
have  been  made  upon  estimates  from  the  disbursing  quartermasters, 
approved  by  their  commanding  ofi&cers,  and  have  been  distributed 
among  the  divisions,  departments,  and  general  depots,  as  follows : 

To  the  Military  Division  of  the  Atlantic : 

Estimate  chief  quartermaster,  headquarters $4, 495  64 

Department  of  the  East : 288,029  92 

Department  of  the  Lakes 103,549  92 

Total  Division  of  the  Atlantic : $396,075.48 

To  the  Military  Division  of  the  Missouri : 

Department  of  the  Missouri |1,244,945  72 

Department  of  the  Platte 748,841  94 

Department  of  Texas 1,636,959  65 

Department  of  Dakota - 813,427  48 

District  of  New  Mexico 577,349  02 

Depotof  Saint  Louis 324,356  71 

Depot  of  Chicago 285,726  88 

Total  Division  of  the  Missouri 5,631,607  40 

To  the  Military  Division  of  the  Pacific 2,999,158  59 

To  the  Department  of  the  South 1,003,662  92 

To  the  Department  of  the  Gulf. N  197,290  56 

To  the  princiiwl  depots : 

Newtork < |597,060  56 

Phihidelphia 652,566  96 

Washington 632,495  27 

Jeffersonville 1 :  136,6^0  47 

Total  to  principal  depots 1,918,793  26 

WestPoint $61,286  00 

Nationa^l  armory 3,266  96 

Columbus  arsenal 1, 149  10 

Indianapolis  arsenal 1, 236  69 

Watertown  arsenal 12,613  10 

AUeghany  arsenal 1,810  00 

Watervliet  arsenal 2,539  40 

Frankford  arsenal 900  00 

Augusta  arsenal 1 2,246  50 

Benicia  arsencJ 2,814  78 

Detroit  arsenal 607  61 

Rock  Island  arsenal 2,844  50 

Total  to  independent  posts 93,314  64 

Drawn  on  requests  of  the  Ordnance  Department 20, 800  00 

Amount  of  Treasury  settlements 258,652^ 

Total  amount  remitted 12,519,355  13 

Deduct  amouut  drawn  from  appropriation  for  Army  contingencies  in- 
cluded in  above  remittances 1, 733  76 

Total  amount  remitted  from  the  appropriations  of  the  Quarter- 
master's Department 12,517,621  37 
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At  the  close  of  the  fiscal  year  some  money  remained  in  the  hands  of 
offiers  unexpended.  Some  officers  had  accounts  for  forage  and  neces- 
sary supplies,  for  transportation,  and  for  other  military  service,  pre- 
sented to  them  in  excess  of  the  amounts  available  in  their  offices  for 
their  liquidation.  The  balances  unexpended  were  called  in,  deposited 
in  the  Treasury,  or  transferred  to  officers  who  were  deficient,  and  the 
accounts  have  been  settled  as  far  as  possible ;  but  there  will  probably, 
on  final  exhaustion  of  these  floating  balances,  remain  some  accounts  in 
excess  of  toe  specific  appropriations,  and  it  will  probably  be  necessary 
to  present  to  Congress  an  estimate  for  a  deficiency  on  this  account. 

The  rigid  legislation  of  the  last  few  years,  changing  the  system  of 
expenditure  of  the  appropriation  of  the  Quartermaster's  Department, 
increases  the  complication  of  accounts  and  makes  it  more  difficult  to 
keep  the  expenditures  within  the  specific  appropriations.  The  floating 
balances  in  hands  of  officers  must  be  larger  when  an  officer  is  prohibited . 
from  using  the  surplus  he  may  have  on  one  appropriation  to  pay  the 
bills  chargeable  under  another.  He  must  have,  to  comply  with  the 
law,  at  all  times  a  working  balance  on  account  of  every  appropriation. 
Formerly,  so  long  as  he  had  any  public  funds  of  the  Quartermaster's 
Department  to  his  credit,  he  could  meet  any  just  demand.  Now  he  may 
have  $100,000  to  his  credit  in  the  public  depository,  but  be  unable  to 
pay  a  bill  for  a  ton  of  forage. 

The  annual  estimates  of  thia  Department  are  based  upon  experience- 
of  the  actual  requirements  of  the  service  during  past  years.  They  are 
made  out,  under  the  present  requirements  of  regulations,  in  the  fall  of 
one  year,  and  attempt  to  declare,  in  anticipation,  the  wants  of  the  mil- 
itary service  for  the  whole  of  the  year,  which  does  not  begin  till  ten 
months  after  they  are  presented,  and  which  ends  nearly  two  years  after 
their  presentation. 

While  the  total  gross  average  yearly  expenditure  in  all  branches  of 
the  service  of  the  Quartermaster's  Department  can  be  estimated  nearly, " 
no  one  can  pretend  to  accuracy  in  each  and  every  item,  or  in  each  and 
every  branch.  It  is  true  economy  to  allow  the  gross  amount  of  the  ap- 
propriations to  be  available,  so  that  a  saving  in  one  branch,  as  in  forage, ' 
may  serve  to  provide  for  an  unexpected  or  accidental  increase  of  expend- 
iture in  another,  as  in  transportation.  One  appropriation  thus  supple- 
ments another.  But  with  the  system  lately  adopted,  in  order  that  the 
service  may  be  paid  for,  that  those  who  sell  to  the  Government  their 
property  or  labor  may  be  promptly  paid,  to  keep  intact  the  faith  of  the 
(xovemment,  it  will  be  necessary  to  make  a  sufficient  provision  for  each 
branch  of  the  service,  to  be  certain  that  no  one  shall  be  found  insuffi- 
ciently provided  for  at  any  time  or  place. 

There  are  nine  different  heads  of  the  regular  appropriations  of  the 
Quartermaster's  Department.  Nine  contingent  balances  are,  therefore, 
to  be  appropriated,  and  each  one  of  the  hundreds  of  disbursing  officers 
fibm  Florida  to  Alaska,  and  from  Maine  to  Arizona,  needs  to  have 
working  balances  to  his  credit  on  several  of  these  different  accounts,  for 
the  use  of  the  Quartermaster's  Department  alone.  This  requires  so  much 
of  the  funds  of  the  Department  to  be  distributed  throughout  the  country, 
that  at  the  close  of  the  fiscal  year  there  is  liable  to  be  found  a  consider- 
able surplus  to  be  returned  to  the  Treasury  by  some  officers,  and  a  con- 
siderable deficiency  of  funds  to  pay  the  liabilities  incurred  by  those  in 
other  districts. 

The  accounts  and  vouchers  which  have  passed  the  administrative 
examination  of  this  office,  and  have  been  transmitted  to  the  tTreasury 
for  settlement  since  the  last  annual  report,  show  disbursement — 
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From  appropriatious  of  jears  prior  to  June  30,  1871,  amounting  to....  $35,256, 492  42 
In  the  fiscal  year  ending  June  30, 1872 4,532,361  69 

Total  examined  and  sen^:  to  the  Treasury 39, 788, 864  11 


These  disbursements  are  charged  to  appropriations  as  follows :    . 
1.  Appropriations  for  the  Qaartermaster's  Department,  viz  : 

Regular  supplies $14,300,023  75^  ^ 

Incidental  expenses 4, 061, 144  77 

Purchase  of  cavalry  and  artillery  horses 903, 226  81 

Barracks  and  quarters 6,633,339  40 

Army  transportation w 11,712,509  35 

Mileage;  transportation  of  officers'  baggage 549, 711  68 

Material  for  and  amount  expended  in  the  purchase  and 
preparation  of  clothing,  camp  and  garrison  equipage>.  727, 558  25 

Purchase  of  stoves 225,869  61 

National  cemeteries 597, 811  56 

^ $39,711,195  15 


• 


2.  Special  appropriations  and  expenditures  for  other 
Departments,  viz : 

Pay   Department $14,06122 

Medical  I)epartnient 5, 589  40 

Ordnance  Department 1, 361  47 

Navy  Department 440  31 

Indian  Department 34,842  55 

Subsistence  Department 381  51 

Army  contingencies 11, 003  14 

Military  telegraphs 5,410  01 

United  States  Military  Academy 1, 717  28 

Recruiting  service 55  15 

Reconstruction  service 1, 642  90 

Bureau  of  Refugees,  Freedmen,  and  Abandoned  Lands.  1, 069  62 

Care,  &c.,  of  sick  and  disabled  soldiers 84  40 

77,658  90 

Total  disbursements  exhibited  bv  the  accounts  examined  during 
theyear 39,788,854  11 


The  work  of  the  office  in  examination  of  accoantB  and  returns  is 
ne^ixly  up  to  date,  for  the  first  time  since  the  great  increase  of  the  Army 
iind  of  business  attending  the  war  threw  upon  it  such  a  vast  accumula- 
tion of  accounts  of  money  and  reports  of  property.  The  only  branch  of 
its  business  which  is  not  in  a  satisfactory  condition  is  the  examination 
of  claims  under  the  law  of  July  4,  1864.  Too  many  of  these  claims 
remain  on  its  files  not  finally  acted  on. 

The  Quartermaster's  Department  is  charged  with  the  duty  of  providing 
means  of  transportation  by  land»  and  water  for  all  troops  and  for 
all  the  material  of  war.  It  furnishes  the  horses  for  artillery  and 
cavalry,  and  the  horses  and  mules  for  the  wagon-trains.  It  pro- 
vides and  distributes  clothing,  tents,  camp  and  garrison  equipage,  forage, 
lumber,  and  all  materials  for  camps,  and  for.  shelter  of  the  troops  and 
stores.  It  builds  barracks,  hospitals,  and  store-houses ;  provides  wagons 
and  ambulances,  harness,  except  for  cavalry  and  artillery  horses ;  builds 
or  charters  ships  and  steamers,  docks  and  wharves;  constructs  and 
repairs  roads,  railways,  and  their  bridges ;  clothes  the  Army,  and  is 
charged  generally  with  the  payment  of  all  expenses  of  the  movements 
and  operations  of  the  Army,  not  expressly  assigned  by  law  and  regula- 
tion to  any  other  Department.    Arms,  ammunition,  medical  aud  hospital 
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stores,  and  subsistence  stores  are  purchased  and  issued  by  other  Depart- 
ments ;  but  the  Quartermaster's  Department  transports  them  all  to  the 
place  of  issue  in  camp,  garrison,  or  in  the  field,  and  on  the  field  of  battle. 
These  duties  have  been  efficiently  performed  during  the  year. 

The  corps  of  quartermasters  is  not  large  enough  to  afford  officers  for 
the  smaller  military  ]K>sts.  The  nature  of  our  military  service  requires 
a  great  number  of  military,  posts,  garrisoned  each  by  a  few  companies, 
and  the  work  of  the  Department  at  these  posts  is  generally  done  by 
lieutenants  of  the  line,  detailed  as  acting  assistant  quartermasters. 
Their  work  is  responsible  and  onerous.  They  incur  responsibility  for 
large  quantities  of  property,  and  sometimes  a  heavy  money  responsi- 
bility, occasionally  involving  them  iji  severe  losses.  For  this  duty  they 
receive  no  special  compensation  beyond  the  pay  of  their  lineal  rank. 
Under  these  circumstances  the  duty  is  not  desirable,  and  it  is  avoided 
rather  than  sought.  The  number  of  line  officers  who,  during  the  fiscal 
year,  have  been  on  duty  as  acting  assistant  quartermasters,  is  reported 
at  380.  Through  their  hands  large  amounts  of  public  money  pass. 
They  are  charged  with  operations  in  the  erection  of  quarters,  barracks, 
and  store-houses,  involving  very  heavy  expenditures.  They  have  charge 
of  the  stables  and  of  the  public  animals,  on  whose  condition  depends 
the  success  of  military  operations^,  and  that  regularity  of  supply  and 
transportation  which  is  essential  to  the  comfort,  health,  and  efficiency 
of  the  troops.  So  important  a  duty  should  be  sought,  not  imposed,  and 
the  allowance  of  some  moderate  sum  to  cover  the  responsibility,  and 
compensate  the  officer  for  the  losses  to  which  he  is  exposed,  such  as  is 
allowed  to  acting  assistant  commissaries,  is  very  desirable.  Tlie  differ- 
ence in  the  cost  of  all  military  structures  and  in  the  length  of  service 
and  condition  of  animals,  wagons,  and  all  materials  of  transportation, 
which  would  be  made  by  the  selection  of  the  most  intelligent  and  efficient 
bif^iness  men  among  the  lieutenants  of  the  line  for  the  duty  of  acting 
assistant  quartermasters,  would  amply  repay  the  small  amount  required 
to  pay  this  allowance. 

The  average  number  of  line  officers  on  duty  as  acting  assistant  quar- 
termasters during  the  past  fiscal  year  was  175 ;  the  total  number  who 
so  acted,  380,  showing  that  they  are  frequently  changed.  The  amoun];; 
of  an  allowance  of  $100  per  year  to  each  would  be  $17,500.  The 
amount  to  be  saved  by  making  the  service  desirable,  one  to  be  sought 
by  intelligent  officers,  desirous  of  remnining  on  duty  instead  of  being 
relieved  from  it,  is  many  thousand  dollars  per  annum. 

The  officers  of  the  establishment  are  stationed  at  the  principal 
purchasing  and  distributing  centers,  as  purchasing  and  disbursing 
officers.  They  are  not  so  numerous  as  economy  requires,  and  two  have 
resigned,  two  have  died,  and  one  has  been  cashiered  since  myiast  annual 
report  was  rendered,  whose  places,  under  the  laws  as  they  now  stand, 
it  is  not  possible  to  fill. 

The  interests  of  the  military  service  require  the  removal  of  the  restric- 
tion upon  appointments  to  the  Quartermaster's  Department,  and  the 
Treasury  would  be  benefited  still  more  than  the  Army  by  its  repeal. 

EXAMINATION  AND  SETTLEMENT  OF  MONEY  ACCOUNTS  AND  PROPERTY 

RETT7RNS. 

Money-accounts. 

Five  thousand  eight  hundred  and  sixty  money  accounts  were  examined 
during  the  year.    There  remain  in  the  office  to  be  examined  3,427,  of 
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which  2^242  are  for  disbarsements  in  the  year  1871,  and  1,185  in  the 
year  1872.  All  those  of  earlier  date  have  been  completed  and  sent  to 
the  Treasury. 

Property-returns. 

Nine  thousand  eight  hundred  and  fifteen  property-returns  have  been 
examined  and  sent  to  the  Treasury  since  last  annual  report.  There 
remain  in  the  office  2,537,  of  which  1,716  relate  to  the  year  1871,  and 
821  to  the  year  1872.  All  of  earlier  date  have  been  examined  and  sent 
to  the  Treasury, 

On  the  27th  of  September,  the  number  of  money-accounts  of  dates 
prior  to  1872,  remaining  in  the  office  not  examined,  was  reduced  to  668, 
and  of  such  property- returns  to  1,056. 

Until  the  issue  of  Greneral  Orders,  No.  64,  of  October  25, 1871,  only  a 
partial  examination  of  property-returns  was  required  of  this  office,  and 
they  were  transmitted  to  the  Treasury,  where  the  examination  was 
completed.  Since  the  issue  of  that  order,  of  which  a  copy  accompanies 
this  report,  a  complete  examination  is  made  in  this  office,  and  they  are 
not  transmitted  to  the  Treasury  until  all  proper  possible  corrections  have 
been  made. 

Notwithstanding  the  increase  of  work  thrown  upon  this  office,  the 
system  has  work^  well,  and  the  arrears  of  work  are  now  less  than 
since  the  beginning  of  the  war. 

Under  the  act  of  June  23,  1870,  to  relieve  officers  from  charges 
arising  from  nnavoidable  errors  and  accidental  losses,  80  settlements 
have  been  made  during  the  year.  The  total  amount  allowed  in  these 
special  settlements  is  $52,159.70. 

The  office  loses  fix^m  time  to  time  the  services  of  skillful  and  experi- 
enced clerks,  who  find  promotion  in  other  offices  denied  to  them  by  ttie 
classification  of  the  establishment  of  this  one.  The  officer  who  has 
special  charge  of  this  branch  of  the  office,  recommends  that  the  classi- 
fication be  modified  to  allow  the  same  number  of  clerks  as  now,  but 
classified  as  follows :  One  of  class  four,  twelve  of  class  three,  sixteen 
of  class  two,  and  twenty-seven  of  class  one.  Believing  that  this  would 
increase  the  efficiency  of  the  office,  I  ask  that  it  be  recommended  by 
you  to  Congress. 

PUBiJO  ANIMALS. 

The  whole  appropriation  for  purchase  of  cavalry  and  artillery  horses 
has  been  expended,  and  the  reports  show  the  purchase  of  3,277  horses. 
Prices  have  varied  from  $199.37,  paid  for  15  horses  purchased  at  Wash- 
ington, to  $102.92,  the  average  cost  of  707  purchased  in  Texas. 

Two  hundred  and  nine  mules  have  been  purchased  for  the  trains.  Of 
some  purchases  made  in  Dakota  reports  have  not  yet  been  received,  so 
that  the  full  number  of  animals  bought  will  somewhat  exceed  the  above 
numbers. 

SALES. 

• 

One  thousand  and  ninety-five  horses  have  been  sold  for  $47,587.77, 
413  mules  for  $18,233.90,  and  4  oxen  for  $347.66.  The  proceeds  of  these 
sales  have  been  paid  into  the  Treasury  of  the  United  States. 
♦  Three  hundred  and  seventy-one  horses,  520  mules,  and  5  oxen  have 
died,  and  187  horses  and  340  mules  have  been  lost  or  stolen  during  the 
year. 

The  total  number  reported  in  service  on  30th  June,  is  0,729  horses, 
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8,758  males,  and  117  oxen.    It  appears,  therefore,  that  one-third  of  tjie 
cavalry  horses  require  to  be  replaced  yearly. 

SUPPLIES. 

The  annaal  estimates  or  requisitions  for  supplies  to  the  military  posts 
*are  examined  in  this  office,  in  order  to  correct  them  when  unnecessarily 
large,  and  to  supply  from  the  general  depoj}S  such  articles  as  are  still  on 
hand  therein,  principally  the  stock  collected  in  those  depots  at  the  close 
of  the  war.  Perishable  articles  of  consumption  are  obtained  by  con- ' 
tract,  under  the  direction  of  the  chief  quartermasters  of  divisions  and 
departments. 

CONTRACTS. 

Six  hundred  and  thirty-two  contracts  have  been  filed  during  the  year.. 
Among  these  are:  for  forage  243  for  23,026,032  pounds  of  oats  and 
barley,  31,012,240  pounds  of  corn,  and  53,042  tons  of  hay.  There 
have  been  filed  20  contracts  for  coal,  for  18,117  tons,  and  3  for  coal, 
quantities  to  be  as  needed ;  114  contracts  for  99,664  cords  of  wood,  and 
22  for  wood,  quantities  not  stated,  but  as  needed;  34  for  charcoal,  for 
43,725  bushels ;  23  for  building-materials ;  9  for  repairs  and  construction 
of  buildings;  37  for  transportation ;  12  for  1,961  cavalry  and  75  artillery 
horses,  and  241  mules;  14  for  clothing,  camp  and  garrison  equipage;. 
20  for  work  on  national  cemeteries,  and  23  leases. 

FORAGE,  STRAW,  AND  FUEL.. 

The  issues  during  the  year  have  been — of  ox>m,  701,244  bushels ;  oats,. 
886,127  bushels;  barley,  170,806  bushels;  hay,  54,840  tons;  straw,  3,839 
tons;  wood,  115,995  cords;  anthracite  coal,  17,102  tons;  bituminous, 
coal,  11,042  tons. 

HORSESHOEING. 

A  book  with  thirty -three  illustrations  describing  and  explaining  the 
Dunbar  system  of  horseshoeing,  in  which  the  farriers  of  the  Army  were 
instructed,  by  direction  of  Congress,  having  been  prepared  by  Mr.  John 
Eaeman,  farrier  in  the  service  of  the  depai^ment,  submitted  to  a  board 
of  officers,  and  by  them  recommended  for  distribution  to  the  Army,  has 
been  published  by  your  authority.  Copies  have  been  sent  to  each 
mounted  company,  and  to  each  quartermaster  in  service.  The  book  will 
preserve  an  excellent  method  of  shoeing  from  falling  out  of  use.  A  few 
copies  remain  for  future  distribution. 

CLOTHING  AND  EQUIPAGE. 

The  Army  has  been  supplied  with  clothing  and  equipage  during  the- 
past  fiscal  year  in  great  measure  from  the  stock  on  hand  at  the  close  of 
the  war.  This  has  suffered  from  long  storage,  notwithstanding  all 
efforts  to  preserve  it.  Moth  will  penetrate  the  most  ingeniously  con- 
trived defenses,  and  leather,  and  shoes,  and  knapsacks,  and  all  painted 
cloths  suffer  from  chemical  reactions  among  their  perishable  ingredients.. 

The  clothing  is  principally  collected  into  two  arsenals  or  depots — one 
at  Philadelphia,  the  Schjuylkill  arsenal ;  the  other  at. Jefferson ville,  Indi- 
ana, on  the  Ohio  Eiver. 

At  the  Schuylkill  arsenal  a  good  masonry  fire-proof  warehouse  affords^ 
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facilities  for  the  preservatiou  of  the  property.  At  Jeffersonville  a  ware- 
house^  also  fire-proof,  is  nearly  completed,  to  which  the  stock,  heretofore 
kept  in  temporary  wooden  warehouses,  relics  of  the  campaigns  in  the 
West,  is  being  transferred* 

At  Jeffersonville,  at  a  sale  at  public  auction  in  September,  1871,  goods 
to  the  value,  as  determined  by  the  auction  offers,  of  $1,291,830.16,  were 
disposed  of.  Of  this  sum,  $1,266,830.16  has  been  turned  into  the  Treas- 
ury. The  remaining  $25,000  is  the  value  of  an  invoice  of  clothing  bid 
off  at  auction  by  merchants,  who  were  allowed  to  transfer  this  portion 
of  the  purchase  to  the  National  Asylum  for  Disabled  Soldiers,  substi- 
tuting that  asylum  for  themselves.  The  accounts  for  this  $25,000  have 
been  duly  presented,  but  thus  far  I  am  not  advised  of  their  payment 
into  the  Treasury. 

Sales  made  at  Philadelphia  from  the  Schuylkill  arsenal  produced  the 
-sum  of  $510,423.17.  Other  small  sales  of  materials  and  of  clothing  to 
officers  of  the  Army  for  their  personal  outfit,  and  some  sales  to  persons 
-organizing  under  State  laws  as  uniformed  militia  or  volunteers,  carry 
the  total  of  the  account  of  sales  of  clothing  and  equipage  during  the 
year  to  $1,861,373.63,  of  which  $1,843,831.40  have  already  been  depos- 
ited in  the  Treasury  under  the  law.  There  is  a  great  loss  in  these  sales. 
"The  original  cost  to  the  United  States  of  the  old  clothing  sold  during 
the  year  was  probably  over  $10,000,000.  It  was  purchased  at  war 
prices,  toward  the  close  of  the  war,  but  it  had  been  exposed  in  transfer 
from  camp  to  camp,  or  from  warehouse  to  warehouse.  Some  of  it  was 
of  inferior  material  when  purchased.  It  was  impossible  to  maintain 
during  the  pressure  of  the  war-demand  the  highest  standard  of  quality 
in  all  cases.  AVhen  one  contractor  failed,  it  was  necessary  to  make  con- 
•tracts  or  purchases  from  another  of  the  best  material  obtainable,  or  see 
the  Army  of  the  Republic  suffer  in  face  of  the  enemy  for  want  of  suffi- 
cient clothing.  The  sales  made  have  been  principally  of  this  originally 
inferior  material,  or  of  wool  which  the  moths  have  attacked  and  injured, 
And  of  leather  which  time  has  injured.  The  appropriations  for  this 
branch  of  tlie  Army  service  for  the  fiscal  year  have  been  $650,000.  The 
expenditures  during  the  year,  including  $17,542.23  received  by  various 
•officers  from  sales,  and  used  in  the  purchase  of  clothing  and  equipage, 
have  amounted  to  $667,529.63.  The  amount  turned  into  the  Treasury 
by  the  Quartermaster's  Department  on  this  account  during  the  year 
being  $1,843,831.40,  exceeds  the  expenditures  for  clothing  and  equipage 
of  the  Army  for  the  year  by  $1,176,302.37. 

The  old  knapsacks,  made  of  painted  cloth,  having  become  generally 
unfit  for  use  by  chemical  decomposition,  which  rendered  the  black  paint 
with  which  they  were  covered  soft  and  sticky,  I  recommended  that  in 
commencing  the  manufacture  of  a  new  equipment  for  the  Army,  the 
whole  equipment  should  be  revised.  After  study,  and  discussion,  and 
comparison  of  models,  you  determined  to  adopt,  provisionally,  the  style 
of  equipment  recently  adopted  in  the  British  army  after  many  years  of 
trial  and  experiment.  As  this  required  the  manufacture  of  belts,  cart- 
ridge-pouches, and  knapsacks  and  haversacks  on  entirely  new  patterns, 
I  advised  that  the  whole  equipment  be  made  under  one  department ; 
and  as  the  Ordnance  Department  has  had  the  charge  heretofore  of 
making  the  larger  part  of  the  leather  equipment  of  the  soldier,  that  the 
manufacture  of  the  complete  equipment,  including  knapsacks  hav- 
ersacks, and  canteens,  should  be  transferred  to  that  Department.  This 
met  the  approbation  of  the  General  of  the  Army  and  of  yourself,  and 
the  transfer  was  ordered  by  General  Orders  No.  75,  of  December  26, 
1871,  of  which  a  copy  for  record  accompanies  this  report.    Such  articles 
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of  the  old  equipment  in  possession  of  this  office  as  were  serviceable, 
and  $20,800  of  the  appropriation  for  clothing  and  equipage,  were  trans- 
ferred to  the  Ordnance  Department  under  this  arrangement. 

The  sum  of  $41,953  from  the  present  fiscal  year's  appropriation  for 
clothing  and  equipage  will  also  be  transferred  to  the  Ordnance  Depart- 
ment, these  being  the  sums  which  ha<l  been  appropriated  by  Congress 
upon  estimates  of  this  ofiSce. 

Among  the  articles  transferred  were  1,844  dressed  seal-skins,  which 
had  been  purchased  in  Alaska,  and  dressed  in  California  for  the  purpose 
of  manufacture  into  knapsacks,  before  the  change  was  determined  on. 

Congress  having  appropriated  money  specially  for  preservation  of 
clothing  and  equipage  from  moth  and  mildew,  and  it  being  understood 
that  the  process  of  George-  A,  Cowles  &  Co.  wa«  specially  intended,, 
and  that  appearing  from  experiments  reported  in  the  Army  to  be  the 
one  giving  most  promise  of  success,  a  considerable  sum  has  been  ex- 
pended in  the  preparation  of  great-coats,  uniform-coats,  blouses,  trous- 
ers, and  materials  by  this  process.  I  am  not,  as  yet,  fully  convinced 
that  the  result  will  be  absolute  safety.  The  first  reports  were  generally 
very  favorable  as  to  the  prevention  of  moth  and  mildew,  but  quite  re- 
cently observations  have  been  reported  of  ravages  of  moths  in  articles 
believed  to  have  been  prepared  by  this  firm.  It  is  not,  however,  yet 
absolutely  certain  that  the  articles  injured  were  not  of  those  subjected 
to  some  of  the  other  processes  which  have  been  tried. 

Considering  the  large  quantity  of  woolen  materisd  which  is  now  in 
store,  and  its  great  value,  I  have  directed  that  some  of  it  be  placed  in 
a  close  vessel  and  the  air  exhausted  by  pumps.  No  living  animal  can 
survive  long  the  absolute  deprivation  of  air,  and  if  this  deprivation  of 
air  will  also  destroy  the  vitality  of  the  egg^  this  process,  supplemented 
perhaps  by  the  introduction  of  carbonic  acid  gas  into  the  receiver  when 
first  opened,  will  be  a  cheap  method  of  treatment  of  cloths  and  clothing 
in  bales  and  boxes,  destroying  the  moths  without  the  expense  of  break- 
ing open  and  handling  the  separate  articles.  Carbonic  acid  is  not  only 
a  non-supporter  of  life,  but  acts  as  a  poiBon.  I  have  hopes  that  by  fit- 
ting up  proper  machinery  and  apparatus  at  the  arsenal,  I  may  be  able 
to  put  an  end,  at  a  cheap  rate,  to  the  ravages  of  the  moth. 

As  a  vacuum  is  also  a  powerful  desiccator,  this  process,  which  is  not 
expensive,  might  probably  be  applied  with  advantage  to  grain  and 
breadstufis  intended  for  storage,  or  for  shipment  on  long  voyages. 
Moisture  evaporates  rapidly  when  the  articles  containing  it  are  relieved 
from  atmospheric  pressure,  and  the  weevil  and  other  vermin  will  be 
destroyed  by  being  deprived  of  air. 

During  the  past  year  an  improvement  in  the  shoes  and  boots  of  the 
Army  has  been  made  by  the  adoption,  as  a  standard,  of  those  in  which 
the  sole  is  secured  to  the  upper  leather  by  screwed  brass  wire,  instead  of 
wooden  pegs  or  linen  thread.  Those  issued  and  tried  in  service  have 
given  great  satisfaction. 

A  new  standard  blanket  has  also  been  adopted  for  the  Army.  It  is^ 
of  better  material  and  better  workmanship  than  has  ever  before  been 
furnished  to  the  troops.  The  old  stock  having  been  finally  exhausted, 
advantage  has  been  taken  of  the  opportunity  to  improve  the  standard. 
The  new  one  adopted  as  the  standard  was  made  at  the  Mission  Mills, 
San  Francisco,  California,  justly  noted  for  the  excellence  of  their  manu- 
factures. The  army  on  the  Pacific  coast  is  being  supplied  with  the 
manafa€ture  of  these  mills.  The  contract  to  make  a  similar  blanket  in 
the  East  has  been  awarded,  on  public  competition  at  the  Schuylkill 
arsenal,  to  Se^ill  Scofiold.    This  blanket  costs  more  than  the  old  one, 
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but  it  is  warmer,  softer,  aud  will  be  more  durable  than  any  heretofore 
issued. 

A  change  in  the  uniform  of  the  Army  has  been  ordered.  This  will 
increase  the  expenditures  for  the  present  fiscal  year  by  the  making  up 
•of  complete  outfit  for  the  troops,  not  anticipated  when  the  appropria- 
tions were  made  by  Congress.  Efforts  are  being  made  to  distribute  the 
new  uniform  by  the  1st  December.  Most  of  the  material  needed  is  in 
the  arsenals.  The  principal  expense  will  be  the  making  up  of  the  gar- 
ments, and  the  purchase  of  facings  and  trimmings.  A  new  and  better 
^standard  stocking  has  also  been  adopted. 

But  few  claims  on  account  of  clothing  and  equipage,  under  the  law 
of  4th  July,  1864,  are  presented.-  Seven  only,  amounting  to  $8,567  Q5^ 
have  been  received  and  disposed  of  during  the  year. 

The  examination  of  returns  of  clothing  and  equipage,  though  made 
more  complete  under  your  General  Orders  No.  7  of  1872,  than  under  for- 
mer practice,  has  been  kept  up  to  djite,  and  in  this  branch  of  the  busi- 
ness of  the  office  there  are  no  arrears. 

Statements  of  the  quantity  of  clothing  and  equipage  on  hand,  dis- 
tributed, sold,  lost,  and  destroyed,  and  of  the  proceeds  of  such  sales, 
and  of  the  expenditures  and  receipts  of  the  Department  on  this  account, 
accompany  the  report  of  Major  J.  D.  Bingham,  quartermaster,  T^ho 
has  during  the  past  year  had  charge  of  this  branch  of  the  offiee,  and 
also  of  the  settlement  of  accounts,  and  of  the  business  in  this  ofllce  re- 
lating to  the  national  cemeteries.  His  detailed  reports  on  these  several 
subjects  are  herewith. 

IRON  BUNKS. 

During  the  year  8,666  iron  bunks  were  distributed  to  the  troops, 
which  give  great  satisfaction.  They  give  each  soldier  a  separate  ana 
distinct  bed,  and  conduce  both  to  comfort  and  health,  and  are  a  great 
improvement  upon  the  rough  wooden  two-story  bunks  heretofore  in  gen- 
eral use  at  military  posts.  The  contract  for  the  ensuing  year  has  been 
awarded  to  the  Composite  Iron  Company,  their  bunk  being  the  best. 
The  price  is  $5,  which  is  the  same  as  last  year's  price  for  this  bunk; 

TRANSPORTATION. 

The  Quartermaster's  Department  has  transported  during  the  year 
54,068  persons,  4,011  animals,  principally  horses  and  mules,  and 
123,083,701  pounds  of  material. 

Ilie  regulations  conoeming  transportation  of  this  Department  have 
been  the  growth  of  many  years,  during  which  they  have  undergone 
many  modifications  by  general  or  special  orders  and  instructions.  No 
single  book  can  now  be  referred  to  containing  them  all  in  a  compact 
form.  The  whole  have,  during  the  fiscal  year,  been  revised  and  modi- 
fied in  this  office,  and  transmitted  to  the  Second  Comptroller,  whose 
duty  it  is,  under  the  act  of  3d  March,  1817,  to  report  to  the  Secretary  of 
War  the  official  forms  for  disbursing  the  appropriations  of  the  Army, 
and  for  stating  the  accounts  of  its  officers.  When  returned  they  will 
be  submitted  to  you  for  action.  Some  concise  collection  of  these  rules 
or  customs  of  service  is  much  needed  for  constant  reference  and  con- 
sultation, ev^n  of  officers  of  experience,  and  still  more  for  the  instruc- 
tion of  young  officers  entering  for  the  first  time  upon  duties  as  acting 
assistant  quartermasters. 
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Railroad  transportation. 

Xumber  of  persons  moved  by  railroad,  24,507 ;  number  of  animals 
moved  by  railroad,  3,636;  freight,  52,850,235  pounds,  or  26,000  tons. 

So  far  as  yet  reported,  disbursing  officers  of  the  Quartermaster's  De- 
partment, at  various  points,  have  paid,  during  the  year,  on  account  of 
railroad  service,  $411,509.08,  and  in  this  office  there  have  been  examined 
and  transmitted  to  the  Treasury,  for  settlement  and  payment,  accounts 
for  railroad  service  to  the  amount  of  $1,157,764.72-,  making  a  total  ex- 
pended by  officers,  and  referred  for  settlement  through  the  Treasury  for 
railroad  transportation,  $1,569,363.80,  of  which  amount  the  sum  of  about 
$1,300,000  was  on  account  of  service  for  the  fiscal  year.  • 

The  movement  over  the  Pacific  Kailroads  has  been : 

Pertioiih.  Material  in 

I>ounds. 

I'niou  Pacific  liuilroad 3,645  14,501,918 

Central  Pacific,  of  Calif orDia *  1,493  5,111,980 

Kansas  Pacific 3,9*39  16,858,340 

Sioux  City  ami  Pacific 243  1,155,306 

Total  on  Pacific  Railroads 9,3-20        :^, 627,544 

or  1H,813  tons. 

The  earnings  of  the  Pacific  Eailroads,  settled  during  the  year,  by 
payment  of  50  per  cent,  in  cash  at  the  Treasury,  and  the  retention  and 
application  of  50  per  cent,  to  the  repayment  of  interest  on  the  bonds 
of  the  United  States  issued  to  these  railroads,  amount  to : 

Union  Pacific  Railroad  Company §399,193  72 

Kansas  Pacific  Railroad  Company 166, 113  20 

Central  Pacific  Railroad  Company 229,111  75 

Western  Pacific  Railroad  Company 64  50 

Sioux  City  and  Pacific  Railroad  Company 6, 373  83 

Total , 800,857  00 

Last  year  tbe  settlements  with  these  roads  aggregated $767, 047  99 


A  table  of  ]and-grant  railroads,  believed  to  be  complete,  has,  with 
much  difficulty  and  after  long  research,  been  compiled  and  printea.  A 
copy  accompanies  this  report. 

Congress  lias  granted  lands  to  various  companies  upon  various 
conditions.  Some  of  the  grants  are  on  condition  that  the  railroads  shall 
remain  public  highways  for  the  use  of  the  Government  of  the  United 
States,  free  from  toll  or  other  charges  upon  the  transportation  of  any 
property  or  troops  of  the  United  States.  In  settling  with  these  roads 
33^  per  cent,  is  deducted  from  the  ordinary  freight  tariff  rates ;  in  other 
cases  the  condition  of  the  grant  is  such  that  the  property  and  troops  of 
the  United  States  are  to  be  at  alL  times  transported  over  the  roads  at 
the  cost,  charges,  and  expense  of  the  companies  owning  or  operating 
them.    To  these  roads  no  payments  are  made  for  transportation. 

Wagon  and  stage  transportation. 

Number  of  passengers,  2,391 ;  pounds  of  freight,  27,082,352,  or  13,841 
tons.  The  cost,  so  far  as  reported,  has  been  $1,127,801.88,-  of  which  all 
but  $77,021.12  has  been  paid  by  disbursing  ofiicers  of  this  Department. 
The  latter  sum  was  settled  through  the  accounting  of&cers  of  the 
Treasury',  on  reference  from  this  office. 


f 


144  REPORT  OF  THE  SECRETARY  OF'  WAR. 

The  service  is  performed  under  contracts  with  the  chief  quartermasters 
of  the  various  military  divisions  and  departments,  made  under  the 
supervision  of  department  and  division  commanders.  Some  of  the  more 
important  contracts  are  submitted  before  conclusion,  for  consideration 
of  the  Secretary  of  War. 

The  rates  of  land  transportation  have  not  changed  materially  since 
last  annual  report  On  Eoute  Ko.  2,  from  points  on  the  railroads  to 
any  points  in  the  State  of  Kansas  and  Territories  of  Colorado,  Kew 
Mexico  and  Arizona,  and  to  such  points  of  the  Indian  Territory  and 
State  of  Texas  as  are  north  of  the  Bed  Biver  and  west  of  the  ninety- 
seventh  meridian,  the  price  has  been  reduced  from  $1.21  to  $1.17^  per 
100  pounds  per  100  miles.  On  Boute  Ko.  4,  in  Minnesota  and  Dakota, 
the  price  has  been  i^educed  from  $1.27  to  $1.23.  In  Montana,  from 
$1.57^  to  $1.05. 

The  rates  for  supplying  Fort  Sill,  Indian  Territory,  and  Forts  Bich- 
ardson  and  Griffin,  Texas,  from  Saint  Louis,  have  increased.  In  1870-71 
thQ  rates  were,  to  Fort  Sill,  $3.70 ;  Fort  Bichardson,  $4.70 ;  Fort  Griffin, 
$5.70.    In  1871-72  they  have  been  $3.93,  $5.72,  and  $6.82,  respectively. 

The  expenditure  for*  stage  transpoi'tation  during  the  year  was 
$48,975.84. 

Water  transportation. 

Four  schooners,  one  sloop,  one  sail-boat,  two  fiat-boats,  eleven  steamers, 
one  propeller,  and  one  barge  have  been  under  charter  as  transports  at  a 
cost  of  $34,014.02. 

C^ne  steam-launch,  one  flat-boat,  one  barge,  one  propeller,  and  two 
schooners,  owned  by  the  United  States,  have  been  employed  at  a  cost  of 
$35,259.01. 

The  total  movement  by  water  has  been  27,110  persons,  375  animals, 
and  42,551,114  pounds,  or  21,275  tons  of  freight,  at  a  cost  of  $626,373.52. 

A  steam-launch,  50  feet  long,  12  feet  beam,  and  4  feet  deep,  with  a 
cylinder  of  lO-inch  diameter  and  10-inch  stroke^  was  built  by  Messrs. 
Pusey,  Jones  &  Co.,  of  Wilmington,  Delaware,  for  the  Department,  to  be 
used  as  a  tender  and  transport  for  Fort  Pulaski,  Savannah  Biver.  Her 
purchase  is  included  in  the  above.  She  keeps  up  the  communication 
between  the  fort  and  the  city,  transports  mails,  passengers,  and  pro- 
visions, and  tows  a  barge  loaded  with  stores.  Her  ordinary  speed  is,  with 
the  tide,  11.47  miles,  against  the  tide,  6  mHes  per  hour.  She  cost  $7,000, 
and  the  expense  of  running  her  is  $137  per  mouth.  Her  usefulness  in 
keeping  up  communication,  saving  the  wear  and  tear  of  life  of  soldiers, 
formerly  exposed  in  a  row-boat  to  severe  toil  under  a  hot  sun,  in  a  most 
malarious  region,  is  very  great.  There  are  other  military  posts  at  which 
similar  boats  would  be  very  useful. 

For  transportation  by  water  in  the  Division  of  the  Pacific  during  the 
year,  officers  have  paid  $361,088.89.'  For  steamboat  transportation  in 
the  Division  of  the  Missouri  they  have  paid  1156,810.25,  most  of  which 
was  paid  under  contract  for  movement  of  troops  and  supplies  bQtween 
Sioux  City  and  points  on  the  Upper  Missouri.  About  one-fourth  of  the 
above  was  paid  for  service  at  other  points  on  the  Western  rivers  in  the 
Division  of  the  Missouri.  In  the  Division  of  the  Atlantic  there  has 
been  paid  for  transportation  by  water  $58,215.37. 

Becajntulation  of  expenditures  during  fiscal  year  on  account  of  trans- 
portation. 

Amount  paid  on  account  of  railroad  transportation $1, 300, 000  00 

Amount  paid  on  account  of  water  transportation 626, 373  52 
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Amount  paid  on  account  of  sta^  transportation ..!...« $48, 975  84 

Amount  paid  on  account  of  wagon  transportation 1, 100, 000  00 

Amount  paid  on  account  of  purchase  of  transportation  animals,  purchase 
and  repair  of  army  and  spring  wagons,  and  carts,  harness,  &c.,  hire 
of  teamsters,  wharfage,  toUii,  &c 924,650  64 

Amount  of  appropriation 4,000,000  00 


MOVEMENTS  OP  TROOPS. 

The  principal  movements  of  troops  during  the  year  have  been  the 
transfer  of  the  Eighth  Infantry  from  the  sea-board  at  New  York  to  the 
Departments  of  the  Platte  and  Dakota  in  the  valleys  of  the  Mississippi 
and  Missoari ;  of  the  Sixth  Infantry  from  the  Department  of  the  Missouri 
to  that  of  Dakota ;  of  the  Twenty-first  Infantry  from  Arizona  to  the  De- 
partment of  Colambia,  exchanging  stations  with  the  Twenty -third,  which 
inoved  fix)m  the  Columbia  to  the  Colorado  and  Gila ;  of  the  Fifth  Cav- 
alry from  the  Department  of  the  Platte  to  Arizona ;  and  of  the  third 
from  Arizona  to  occupy  the  stations  in  the  Department  of  the  Platte 
vacated  by  the  Fifth.  Many  other  local  changes  of  station  havie  been 
carried  out  during  the  year^  but  these  were  the  most  considerable. 

MILFTARY  BUDLDINGa 

Barracks  aiid  quarters. 

During  the  year  ninety-five  new  buildings  have  been  authorized. 
They  include  barracks,  officers'  quarters,  stables,  store-houses,  guard- 
bouses,  &c.  They  are  at  military  posts  in  fourteen  States,  viz :  Maine, 
New  York,  Maryland,  Virginia,  North  Carolina,  South  Carolina,  Ken- 
tucky, Tennessee,,  Louisiana,  Texas,  Illinois,  Kansas,  Nebraska,  and 
California;  and  in  seven  Territories,  viz:  Colorado,  Dakota,  Montana, 
New  Mexico,  Utah,  Arizona,  and  the  Indian  Territory.  Their  estimated 
cost  was  $240,853. 

Wharves. 

Authority  was  given  for  construction  and  repair  of  wharves  to  the 
amount  of  $14,903. 

B^airs. 

Upon  special  estimates  submitted  to  the  Secretary  of  War  authority 
has  been  given  to  make  repairs,  alterations,  &c.,  of  public  buildings  at 
the  various  military  posts  to  the  amount  of  $92,948.  These  expendi- 
tures, under  these  special  authorizations,  were  distributed  as  follows : 

DepartmeDt  of  the  Mimonri $68,119  00 

I>epartin«nt  of  the  Platfe 10,350  00 

Department  of  Dakota ^ 111,450  00 

Department  of  the  East 78,898  00 

Department  of  the  Lakes 200  00 

Department  of  the  South 29,486  00 

Department  of  Texas 68,060  00 

Department  of  the  Galf 19,162  00 

Department  of  California 5,200  00 

Department  of  Ariaona .' 3,000  00 

Department  of  Colombia 2,000  00 

385,926  00 

The  whole  appropriation  for  barracks  and  quarters  has  been  expended 
during  the  year.    Current  small  repairs  at  the  military  posts,  and  con- 
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structioQ  of  huts  at  camps  taken  up  temporarily  in  the  exigencies  of 
military  service,  \7ith  reuts,  hire  of  mechanics,  and  other  incidental 
expenses  attending  the  care  aud  preservation  of  several  thousand  build- 
ings occupied  by  the  Army,  absorb  a  large  part  of  the  appropriation 
whose  application  has  not  yet  been  analyzed  in  detail. 

.New  posts* 

On  13th  February,  1872,  the  Lieutenant-Gteneral  commanding  Mili- 
tary Division  of  the  Missouri,  was  authorized  to  establish  a  new  post  for 
four  or  five  companies  near  Beaver  City,  Utah,  and  application  was 
made  to  Congress  on  6th  May,  1872,  for  a  special  appropriation  of 
$120,000  to  erect  the  necessary  buildings.  No  appropriation  was  made 
by  Congress. 

On  the  6th  April,  1872,  the  establishment  of  a  new  post  for  two  con^. 
panics,  at  or  near  the  crossing  of  the  Missouri  Biver  by  the  Northern 
Pacific  Bailroad,  was  authorized  and  is  now  under  construction.  At 
the  same  time  orders  were  given  to  make  Fort  Buford,  in  course  of  con- 
struction, a  six  instead  of  a  ten  company  post. 

Since  tiie  close  of  the  fiscal  year  tne  construction  of  two  new  posts  in 
Arizona,  one  at  or  near  Tucson,  and  one  near  the  mouth  of  the  San 
Carlos  Kiver,  has  been  authorized.  These  posts  are  for  four  companies 
each,  and  to  them  the  troops  are  to  be  removed  from  Camp  Crittenden 
and  from  Camp  Grant,  a  very  unhealthy  locality,  with  old  and  worn-out 
huts. 

Other  new  posts  have  been  authorized,  since  the  close  of  the  fiscal 
year,  at  Otter  Crossing,  James  Eiver,  crossing  of  the  Northern  Pacific 
Bailroad,  and  Camp  Tularosa;  also  extensive  reconstruction  at  Fort 
Bayard,  New  Mexico ;  Fort  Clark,  Texas ;  Camp  Douglas,  Utah ;  Camp 
Independence,  California,  destroyed  by  an  earthquake;  and  at  Camp 
Supply,  Indian  Territory.  The  estimates  for  most  of  these  works  were 
larger  than  the  amount  which,  with  the  appropriation,  could  be  supplie<l, 
and  the  expenditures  authorized  have  been  limited  in  accordance  with 
the  appropriation  law. 

Buildings  sold. 

Fifty-three  buildings  have  been  sold  during  the  year,  upon  authority 
of  the  Secretary  of  War. 

Property  given  up. 

Under  the  act  of  2d  May,  1872,  the  wharf  property  in  the  city  of  New 
Orleans  has  been  relinquished  and  transferred  to  the  city  authorities. 

Hospital  buildings. 

Construction,  repairs,  and  alteration  of  hospital  buildings  during  the 
year  have  been  authorized  by  the  Secretary  of  War,  as  follows:  Fort 
Concho,  Texas,  $350;  Fort  McKavitt,  Texas,  $13,000:  Savannah, 
Georgia,  $3,888:  Fort  Sill,  Indian  Territory,  $10,000;  Fort  Stanton, 
New  Mexico,  $500 ;  Fort  Beynolds,  Colorado  Territory,  $890.37 ;  Leba- 
non, Kentucky,  $175 ;  Fort  Biley,  Kansas,  $1,213.25 ;  Baleigh,  North 
Carolina,  $202.67 ;  Fort  Adams,  Bhode  Island,  $318.26 ;  Nashville,  Ten- 
nessee, $501;  Chicago,  Illinois,  $160;  Fort  Hamilton,  New  York  Har- 
bor, $178.80 ;  Fort  Foote,  Maryland,  $83.25 ;  Fort  Washington,  Mary- 
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and,  $465  ;  Fort  Whipple,  Virfrinia,  $450  ;  Fort  Wadsworth,  New  T 
Harbor,  $1,075;  Fort  Du\is,  Texas,  $277.25;  Jackson  Barracks,  Loaisi- 
"ana,  $1,006.52;  Fort  Eiley,  Kansas,  $2,614.59;    Fort  Johnson,  North 
Carolina,  $171.62;  total,  $37,520.58. 

JeffersonviUe  depot. 

The  work  of  construction  of  fire-proof  warehouses  for  storage  of  Gov- 
ernment property  at  Jeflfersonville,  Indiana,  is  to  be  completed  by  the 
middle  of  October.  These  warehouses  have  been  arranged  in  the  form 
of  a  hollow  square,  located  upon  ground  given  to  the  United  States  for 
the  purpose  by  the  city  of  Jeflfersonville.  They  are  of  brick,  one  story 
high,  except  the  ofiftce-room,  which  is  placed  over  the  main  entrance. 

The  building  is  52  feet  8  inches  wide,  and  surrounds  a  court-yard 
which  is  696  feet  square.  The  exterior  and  interior  fronts  are  alike, 
except  in  extent,  the  interior  fronts  being  each  696  feet,  and  the  exterior 
801  feet  4  inches  in  length. 

The  architecture  is  plain,  consisting  of  arches  and  piers,  with  pilas- 
ters of  the  Tuscan  order,  all  executed  in  brick-work.  The  roof  is  of 
slate.  The  floor  is  paved  with  brick,  grouted  with  cement,  so  as  to  be 
proof  against  vermin. 

There  are  no  openings,  doors,  or  windows  in  the  exterior  wall,  except 
in  the  center  of  one  of  the  fronts  where  the  entrance  to  the  court  yard 
is  placed,  and  over  which  is  the  ofl&ce.  At  this  entrance  provision  will 
be  made  for  the  entrance  of  railroad  cars,  as  well  as  of  Army  wagons. 

The  building  is  divided  by  brick  fire-walls  into  rooms  of  about  68  by 
50  feet.  These  fire- walls  go  through  the  roof,  and  in  case  of  fire  origin- 
ating among  the  stores  in  any  one  warehouse,  would  prevent  its  com- 
munication to  those  adjoining. 

The  arches  in  the  outer  walls  are  blind  arches  closed  with  brick- work. 
Those  in  the  interior  walls  facing  the  court-yard  ard  closed  by  hinged, 
doors,  to  be  opened  at  will  for  light,  ventilation,  and  communication. 

As  a  precaution  against  fire  a  steam-engine  and  pumps  used  in  the- 
old  wooden  buildings,  now  abandoned,  have  been  erected  in  the  center 
of  the  court  at  the  base  of  a  tower  or  100  feet  in  height,  in  which,  at 
the  height  of  70  feety  is  a  watchman's  room,  from  which  every  door  in 
the  warehouse  is  visible.  Above  the  watchman's  room  is  a  tank  con- 
taining a  supply  of  water,  with  a  head  of  90  feet,  to  be  used  in  case  of 
need  until  steam  is  raised  in  the  engine-boilers. 

The  building  contains  150,000  square  feet  of  warehouse  floor,  or  very 
nearly  3^  acres.  Its  storage  capacity  is  about  2,700,000  cubic  feet.  It 
incloses  14f  acres  within  its  outer  walls,  and  the  court-yard  contains  11^ 
acres.  It  is  plainly  and  substantially  built,  and  being  constructed^ 
under  contracts,  now  nearly  completed,  and  for  the  amount  of  the  origi- 
nal appropriation,  which  will  not  be  exceeded,  its  cost  will  be  $150^000, 
which  is  at  the  rate  of  $1  per  square  foot  of  warehouse  floor,  or  b^  cents 
per  cubic  foot  of  storage  room. 

The  result  is  creditable  to  Captain  Hpyt,  assistant  quartermaster,, 
under  whose  immediate  supervision  the  work  has  been  constructed^ 
upon  plans  which  I  had  the  honor  to  submit  to  the  Secretary,  and  which 
met  his  approval. 

Its  completion  will  place  in  safety  a  very  large  quantity  and  value  of 
military  material.  The  saving  in  expenses  of  watchmen  and  of  provision^ 
of  flre-engines  and  fire  organization  necessary  in  the  old  wooden  build- 
ings heretofore  occupied,  will  be  suflScient  in  a  few  years  to  pay  for  the 
whole  cost  of  the  warehouses. 
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^  Depot  at  San  Antonio^  Texas. 

Difficulties  aud  mistakes  in  tbe  conveyance  to  the  United  States  of  a 
Bite  for  this  depot,  postponed  the  making  of  contracts  for  its  erection 
until  the  act  of  18th  May,  1872,  making  appropriations  for  deficiencies, 
went  into  operation.  As  the  buildings  were  to  be  of  permanent  con- 
struction, the  money  set  aside  for  their  erection  has  been  returned  to  the 
Treasury. 

Tbe  city  of  San  Antonio  has  given  to  the  United  States  a  suitable 
site.  Good  store-houses  Cor  the  depot  at  San  Antonio  are  very  desirable, 
and  would,  in  a  few  years,  save  in  rents,  by  dispensing  with  the  use  of 
hired  buildings  in  that  city,  the  $100,000  which  were  devoted  to  their 
construction. 

1  trust  that  Congress  will  see  fit  to  re-appropriate  the  money  now 
returned  to  the  Treasury,  and  to  authorize  the  construction  of  a  suitable 
depot  at  this  central  station. 

It  will  be  many  years  before  the  frontier  line  of  posts  in  Texas,  to 
which  San  Antonio  is  the  natural  central  distributing  depot,  can  be 
abandoned. 

Plans  of  military  posts  and  buildings. 

The  rude  and  temporary  character  of  the  buildings  or  huts  erected 
hastily  in  the  wilderness  for  the  shelter  of  troops  sent  to  occupy  posi- 
tions far  from  all  markets  and  settlements,  has  led  officers,  in  many 
cases,  to  neglect  sending  to  the  War  Department  full  and  intelligible 
plans  of  posts  long  occupied.  I  have  constantly  endeavored  to  remedy 
this  defect  in  the  records  of  this  office,  and  have  now,  I  believe,  suc- 
ceeded in  completing  a  set  of  plans  for  every  military  post.  Many  of 
them  are  rude  as  the  buildings  they  often  represent,  but  they  are  intel- 
ligible, and,  in  all  new  constructions  authorized,  care  is  now  taken  to 
preserve  true  and  accurate  copies  of  all  plans  which  the  Secretary  has 
approved.  These  plans  are  very  necessary  to  enable  the  War  Depart- 
ment to  determine  upon  questions  of  additions,  repairs,  and  estimates 
of  cost  constantly  presented  for  its  action. 

Standard  plans  for  temporary  barracks  and  quarters  at  military  posts 
in  the  West  have  been  prepared  and  distributed.  Copies  thereof  are 
submitted  with  this  report. 

EXPLORING  EXPEDITIONS. 

The  expedition  into  Nevada  and  Arizona,  under  command  of  Lieuten- 
ant George  M.  Wheeler,  of  the  Corps  of  Engineers,  was  supplied  with 
transportation,  animals,  forage,  and  miscellaneous  stores  by  this  Depart- 
ment, and,  under  your  instructions,  sales  of  necessary  smalUstores  to 
the  civilian  members  of  the  expedition  were  authorized. 

The  geological  survey  of  the  fortieth  parallel,  under  Clarence  King, 
geologist,  was,  under  like  authority,  provided  with  means  of  transporta- 
tion and  furnished  with  such  other  necessary  articles  of  outfit  as  this 
Department  ordinarily  provides  for  the  troops. 

INDEBTED    BAILBOADS. 

During  the  past  fiscal  year  the  balance  due  from  railroads  indebted 
to  the  United  States  for  purchases  of  railroad  material  at  the  close  of 
the  war,  has  increased  by  accruing  interest  and  expenses,  exceeding  the 
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payments  made  by  the  sum  of  $10,091.90.  The  balance  of  this  debt, 
on  Jane  30,  1871,  was  $4,734,442.43.  The  total  collections  during  the 
year  were  $138,132.75. 

There  are  filed  in  this  office  claims  for  credits,  on  the  part  of  certain 
indebted  railroad  companies,  for  services  of  military  transportation 
which,  when  finally  settled,  will  probably  amount  to  about  $170,00(>, 
and  some  $60,000  due  for  mail  service  are  also  applicable,  though  not  yet 
applied  to  the  reduction  of  this  debt. 

Two  roads,  the  Memphis  and  Ohio  and  the  Washington,  Alexandria 
and  Greorgetown  Railroad,  extinguished  their  debt,  during  the  year,  by 
payment  of  $12,415.57. 

Eight  roads,  viz :  the  Alexandria,  Loudon  and  Hampshire,  the  Bast 
Tennessee  and  Virginia,  the  Knoxville  and  Kentucky,  the  Mississippi 
and  Tennessee,  the  Nashville  and  Chattanooga,  the  New  Orleans  and 
Ohio,  the  Pacific  Eailroad  of  Missouri,  and  the  Selma,  Rome,  and 
I>alton,  have  reduced  their  indebtedness,  having  paid  during  the  year 
the  snm  of  $84,891.71. 

There  are  ten  companies  whose  indebtedness  has,  through  accumula- 
tion of  interest,  increased  during  the  year,  notwithstanding  the  pay* 
ment,  by  them,  otf  the  aggregate  snm  of  $84,294.91. 

For  details  of  these  accounts  I  refer  to  the  tabular  statement  which 
acconapanies  this  report. 

The  act  of  3d  March,  1871,  (16  Statutes,  chapter  109,  page  473,)  em- 
powered  the  Secretary  of  War  to  compromise  suits  brought  against 
certain  railroads  on  account  of  the  bonds  given  by  them  under  Execu- 
tive orders  to  secure  payment  for  railroad  supplies  sold  to  them  at  the 
close  of  the  war. 

The  suits  against  the  East  Tennessee  and  Virginia,  and  the  East 
Tennessee  and  Georgia  Railroads,  now  consolidated  and  forming  the 
East  Tennessee,  Virginia  and  Georgia  Railroad,  have  been  com- 
promised for  the  sum  of  $195,000,  to  be  paid  $5,000  cash,  $95,000  in 
ten,  and  $95,000  in  fifteen  years  Irom  January  1,  1872,  with  interest, 
payable  annually,  on  the  1st  day  of  January  of  each  year,  at  the  rate  of 
four  per  Cent,  per  annum,  to  be  evidenced  by  two  bonds  of  said  com- 
panies to  the  United  States  for  said  sums,  with  interest  coupons  annexed, 
payment  secured  by  a  mortgage  upon  all  the  property,  rights,  and  in- 
come, and  by  the  lien  of  a  decree  to  be  entered  in  said  cases,  to  be  en- 
forced by  execution  and  sale  in  case  of  default. 

The  salt  against  the  Nashville  and  Decatur  Railroad  Company  is 
under  consideration  of  the  War  Department,  and  in  a  fair  way  toward 
a  satisfactory  compromise. 

In  the  suits  against  the  Nashville  and  Northwestern,  the  McMinnville 
and  Manchester,  and  the' Knoxville  and  Kentucky  Railroad  Companies 
no  progress  is  reported. 

The  Alabama  and  Chattanooga  Company  has  been  sold  under  pro- 
ceedings in  bankruptcy  in  the  district  court  of  the  United  States  for  the 
middle  district  of  Alabama,  the  purchaser  being  the  State  of  Alabama, 
at  the  pri(  e  of  $312,000. 

The  claim  of  the  United  States  has  been  filed  with  the  register  in 
bankruptcy,  and  its  validity  and  justness  recognized  by  the  State.  It 
is  promised  by  the  United  States  district  attorney  that  the  claim  will  be 
settled  this  fall. 

In  the  suit  against  the  New  Orleans  and  Ohio  Railroad  Company, 
pending,  as  I  reported,  in  the  Supreme  Court  of  the  United  States  at 
the  date  of  my  last  annual  report,  decision  has  b^n  rendered  in  favor 
of  the  United  States,  and  the  sum  of  $10,946.47,  being  the  value  of  the 
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property  upon  which  the  United  States  retained  a  lien,  has  been  paid 
and  deposited  in  the  Treasury  of  the  United  States.  There  remains  a 
balance  of  $25,529.17  unpaid,  and  the  company  being  bankrupt,  the 
road  sold  under  the  first  and  second  mortgages,  and  all  legal  measures 
exhausted,  there  is  no  prospect  of  its  recovery. 

The  Mobile  and  Ohio  Bailroad  has  filed  accounts  which,  with  its  un- 
paid postage  dues,  are'  nearly,  if  not  quite,  sufficient  to  liquidate  its 
debt  to  the  Quartermaster's  Department. 

The  claim  against  the  Alabama  and  Florida  Eailroad  Company,  being 
for  repairs  to  the  road  by  the  United  States  in  1865,  being  disputed  by 
the  company  and  appeal  being  taken  by  them  to  the  accounting  officers 
of  the  Treasury,  these  officers  have  differed  with  the  Quartermaster 
General,  and  made  an  award  in  favor  of  the  railroad  company,  which 
is  now  under  consideration  by  the  War  Department. 

The  Mississippi,  Gainesville  and  Tuscaloosa  Bailroad  has  been  sold 
under  its  first  mortgage  to  the  Mobile  and  Ohio,  and  the  Mobile  and 
Ohio  resists  the  payment  of  the  debt  of  the  former  road.  Prior  to  sale, 
such  of  the  property  purchased  from  the  United  States  as  had  not  been 
worn  out  and  consumed  was  restored  to  possession  of  the  United  States, 
and  realized,  when  sold,  the  sum  of  $2,299,  received  and  deposited  to 
credit  of  Treasurer  of  tue  United  States.  About  $40,069.72  remain  un- 
paid. Postal  dues,  properly  applicable  to  reduction  of  this  debt,  are  not 
applied  to  it,  because  the  present  owners  of  the  road  refuse  to  assent  to 
such  application. 

During  the  fiscal  year,  the  Quartermaster's  Department  collected 
in  money  and  postal  dues  ft*om  the  indebted  railroads,  the  sum  of 
$118,294.47,  all  of  which  has  been  deposited  to  credit  of  the  Treasurer  of 
the  United  States  on  account  of  appropriations  prior  to  July,  1870,  and 
credited  also  upon  the  account  of  indebtedness  of  these  railroads* 

CLAIMS. 

The  act  of  4th  July,  1864,  imposes  upon  the  Quartermaster-General 
the  duty  of  examining  all  claims  for  quartermaster's  stores  taken  and 
used  by  the  Army  during  the  war  and  not  paid  for,  in  certain  districts, 
and  if  convinced  of  their  justice  and  of  the  loyalty  of  the  claimant,  ^nd 
that  they  were  used  by  the  Army,  then  of  referring  them  to  the  Third 
Auditor,  with  recommendation  for  settlement.  The  force  at  the  dis- 
posal of  this  office  has  not  enabled  me  to  dispose  of  these  claims  as 
rapidly  as  is  desirable. 

During  the  fiscal  year  665  such  claims  have  been  referred  to  the  Third 
Auditor,  with  recommendation  for  theallowance  of  $367,102.72.  The 
claimants  had  stated  their  claims  at'  $777,337.67.  They  were  reduced 
$410,234.95,  more  than  50  per  cent.,  by  the  examination  of  this  office  and 
its  agents,  who  visit  the  locality  of  all  important  claims  and  there  ex- 
amine into  the  facts  before  reporting  upon  them.  Two  hundred  and 
seventy-four  such  claims,  stated  at  $396,100.75,  have,  on  examination, 
been  rejected.  At  the  close  of  the  year  there  remained  on  file  10,351 
claims  under  this  law,  stated  at  $6,857,006.56. 

Miscellaneous  claims. 

Two  thousand  three  hundred  and  forty -six  miscellaneous  claims,  stated 
at  $538,382.22,  were  examined  in  this  office  during  the  year  and  referred 
to  the  proper  officers  for  settlement  at  $506,350.71.  Three  hundred  and 
twelve  claims,  stated  at  $108,668.29,  have  been  rejected. 
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There  remained  in  the  office  at  the  close  of  the  fiscal  year  14,485  mis* 
cellaneous  claims,  stated  at  $7,558,791 .75.  At  the  beginning  of  the  fiscal 
year,  the  number  in  the  office  was  14,585,  stated  at  $7,457,183.82. 

The  number  and  amoant  of  these  miscellaneous  claims  settled  during 
the  year  are  but  little  greater  than  the  amount  of  the  new  claims  filed 
during  the  same  period. 

Since  1861,  the  commencement  of  the  war,  there  have  been  filed  in 
this  office  66,096  miscellaneous  claims,  stated  at  $34,919,569.08. 

Accounts  and  claima  for  transportation. 

During  the  year  325  accounts  for  transportation  have  been  examined 
in  this  office  and  transmitted  to  disbursing  officers  or  to  the  accounting 
officers  of  the  Treasury  for  settlement,  amounting  to  $803,171.26 ;  also 
538  claims  or  accounts  for  transportation,  amounting,  as  allowed  here,  to 
$471,998.87,  and  170  such  claiuis,  stated  at  $1,911,722.36,  have  been 
rejexsted. 

There  remained  in  the  office,  not  finally  acted  on,  at  end  of  the  fiscal 
year,  22  transportation-accounts,  $2,587.43,  and  134  claims  on  account 
of  transportation,  stated  at  $275,057.02. 

NATIONAL  CEMETERIES. 

There  are  74  national  military  cemeteries,  of  which  all  but  one,  that 
at  Antietam  battle-field,  are  under  the  management  of  this  Department. 
They  contain  the  remains  of  317,962  persons,  of  whom  170,162  are  known 
and  147,800  are  not  identified. 

During  the  year  four  bodies  have  been  removed  by  fiiends,  and  one 
hundred  and  sixteen  have  been  discovered,  taken  up,  and  interred  in 
national  cemeteries.    These  change  the  total  reported  last  year. 

The  appropriation  for  the  establishment  and  care  of  these  cemeteries 
for  the  fiscal  year  was  $200,000,  to  which  may  be  added  $50,000,  appro- 
priated in  the  deficiency  bill  in  May,  1872,  just  before  the  close  of  the 
fiscal  year. 

Stone  walls  have  been  erected  or  begun  during  the  year  to  inclose  the 
following:  Annapolis,  Maryland;  Nashville  and  Stone  River,  Tennes- 
see; Marietta,  (Georgia;  City  Point,  Virginia;  Jefferson  City  and 
Springfield,  Missouri;  Salisbury,  North  Carolina,  and  Beverly,  New 
Jersey.  Brick  walls  have  been  erected  at  Corinth  and  Natchez,  Missis- 
sippi, and  at  Camp  Butler,  Illinois. 

Permanent  lodges  have  been  erected  or  are  now  erecting  at  Culpeper 
and  Hampton,  Virginia ;  Newberne  and  Wilmington,  North  Carolina; 
Nashville  and  Stone  River,  Tennessee;  Corinth,  Mississippi,  and  Jeffer- 
son City,  Missouri. 

Coping  has  been  contracted  for  at  certain  cemeteries  where  walls  had 
been  originally  erected  without  finished  coping. 

The  exi)enses  have  been  : 

For  inclosures  aud  gates,  and  for  wa1l3,  six  and  a  qnarter  miles  in  all $106,994  01 

Eight  permanent  lodges .* 35,410  70 

Coping  of  stone,  7.92  miles 46,779  29 

Labor 30,360  44 

Repairs 23,361  25 

Miscellaneons 7,094  31 

Total 260,000  00 


Permanent  lodges  are  still  needed  at  eleven  national  cemeteries,  viz : 
Andersonville,  Georgia;  Brownsville,  Texas;  Camp  Nelson,  Kentucky; 
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Fayette ville,  Arkansas;  Beaafort^Soath  Carolina;  Fort  Gibson,  Indian 
Territory;  Fort  Leavenworth  and  Fort  Scott,  Kansas;  Grafton,  West 
Virginia;  Knoxville  and  Pittsburgh  Landing,  Tennessee. 

Permanent  inclosnres  are  needed  at  sixteen:  They  are  Anderson ville, 
Georgia;  Oulpeper,  Fort  Harrison,  and  Fredericksburgh,  Virginia; 
Fayetteville  and  Fort  Smith,  Arkansas;  Fort  Gibson,  Indian  Territory ; 
Fort  Leavenworth  and  Fort  Scott,  Kansas ;  Lexington,  Kentucky ;  Mound 
City,  Illinois;  Whitehall,  (Bristol,)  Pennsylvania;  Grafton,  West  Virgi- 
nia; Memphis,  Tennessee;  Chalmette,  (New  Orleans,)  Louisiana,  and 
Vicksburgh,  Mississippi.  The  estimated  cost  of  these  works  is  $247,000. 

The  Gettysburgh  national  cemetery,  constructed  with  the  aid  of  the 
War  Department,  by  State  action,  has  been  transferred  to  the  custody 
of  the  War  Department,  under  the  act  of  the  legislature  of  Pennsylvania 
of  14th  April,  1868,  and  the  resolution  of  Congress  of  14th  July,  1870. 
The  transfer  was  made  on  18th  April,  1872. 

The  Antietam  Cemetery  has  not  been  transferred  to  the  War  Depart- 
ment 

The  gateway  to  the  Arlington  Cemetery  remains  unfinished,  though 
nearly  complete.  The  contractor  having  failed,  the  work  will  be  finished 
by  the  United  States.  A  contract  has  been  made  for  a  similar  gateway 
at  the  l^ash ville  Cemetery,  to  be  constructed  of  stone  from  that  region 
of  country. 

Advertisements  and  notices  have  been  published,  inviting  proposals 

for  marking  all  the  graves  with  head-stones,  as  required  by  the  law  of 

8th  June,  1872.    The  bids  will  be  opened  on  the  12th  October,  in  this  city, 

and  the  award  made  by  the  Secretary  of  W^ar,  as  required  by  the  law. 

The  appropriation  of  $200,000,  made  by  Congress  to  cany  this  law 
into  effect,  cannot  be  sufficient  to  erect  head-stones  at  300,000  graves. 

Twenty-six  volumes  of  the  Roll  of  Honor,  lists  of  soldiers  interred  by 
the  United  States,  have  been  published.    Volumes  27  and  28,  the  latter  . 
a  new  and  revised  edition  of  the  lists  in  volumes  1  and  4,  and  containing 
a  record  of  21,192  graves,  are  now  in  the  hands  of  the  printer,  and  volume 
29  is  in  course  of  preparation. 

The  superintendents  of  national  cemeteries  have  been  classified  as 
directed  by  the  law  of  18th  May,  1872,  with  reference  to  the  importance 
of  their  duties. 

Superintendents  are  required  at  sixty-two  cemeteries.  Ten  were  ap- 
pointed during  the  year,  four  resigned,  two  died,  two  were  discharged, 
and  fifty-nine  were  on  duty  at  the  close  of  the  year. 

The  cemeteries  have  been  kept  in  good  order,  and  the  work  upon  them 
during  the  year  is  believed  to  have  been  generally  faithfully  and 
economically  done. 

Some  contractors  have  been  careless  in  the  quality  of  their  masonry, 
and  their  work  will  need  some  repair  and  improvement.  The  system 
of  competition  and  contract  with  the  lowest  bidder,  required  by  law,  is 
economical,  and  on  the  whole  the  best,  but  it  is  not  always  possible  on 
work  so  widely  scattered,  and  sometimes  taken  at  insufficient  prices,  to 
secure  as  perfect  workmanship  as  is  desired. 

FINANOE  AND  INSPECTION. 

The  labor  of  the  branch  of  this  office  charged  with  the  examination  of 
estimates  and  requests  for  funds,  and  of  remittances  and  of  deposits, 
has  been  increased  by  late  legislation,  which  requires,  in  all  remittances, 
more  strict  attention  to  the  several  special  appropriations  than  hereto- 
fore. 
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The  weekly  reports  of  officers,  showing  the  balances  in  their  bands 
and  the  places  of  their  deposit,  are  examined  in  this  branch  and  com- 
pared with  the  statements  of  toe  Treasurer  of  the  United  States  of  the 
balances  appearing  by  xeports  of  the  depositaries. 

All  reports  of  inspection  of  property  for  condemnation  and  sale  are 
examined  in  this  branch  of  the  office.  The  receipt  and  distribution  of 
orders  and  general  letters  are  in  its  charge. 

Daring  the  year  62,500  copies  of  orders  have  been  sent  ont,  4,900  cir- 
culars or  general  letters,  2,300  copies  of  the  Boll  of  Honor,  and  920  mis- 
cellaneous papers,  besides  the  ordinary  correspondence  upon  the  finan- 
cial business  of  the  Department. 

During  the  winter  of  1871-^72,  under  your  instructions,  I  passed 
over  the  Pacific  Railroad  and  the  routes  of  transportation  into  Arizona. 
From  San  Francisco  I  went  by  steamer  to  San  Diego  and  thence  rode 
across  the  Coast  Hange  and  the  Colorado  Desert  to  the  Colorado  liiver 
at  Fort  Yuma.  I  ascended  the  Gila  Valley  for  a  few  miles,  and, 
descending  the  Colorado  to  its  mouth,  returned  to  San  Francisco  by 
the  steamer  Newbern.  This  steamer  was  originally  sent  to  the  Pacific, 
by  this  Department,  as  a  transport,  to  supply  the  troops  in  Alaska. 
On  the  withdrawal  of  the  greater  part  of  these  troops  and  the  estab- 
lishment of  private  commercial  lines  of  communication  to  Alaska,  she 
was  sold,  and  her  purchasers  have  put  her  on  the  route  between  San 
Francisco  and  the  head  of  the  Gulf  of  California.  She  is  met  at  the 
mouth  of  the  Colorado  by  light-draught  stern-wheel  steamers  belonging 
to  the  Colorado  Steam  Navigation  Company,  which  transfer  her  freight 
and  passengers  to  Yuma  Depot  at  Arizona  City,  opposite  Fort  Yuma, 
and  which,  in  the  intervals  of  the  monthly  trips  of  the  Newbern,  carry 
freight  and  passengers  as  high  up  the  Colorado  as  Fort  Mohave.  This 
line  is  a  great  advantage  to  the  military  service  in  Arizona.  Troops 
arriving  by  the  Newbern,  after  a  sea- voyage  of  some  ten  days,  are  in 
better  condition  than  those  who  have  undergone  the  toilsome  march  of 
two  hundred  miles  across  the  Colorado  Desert,  and  those  leaving 
Arizona,  exhausted  by  its  heat  and  aridity,  find  a  grateful  restorative  iu 
the  sea-voyage  along  the  coast  of  the  Gulf  of  California  and  the  Pacific. 

The  rates  of  freight  are  high — ever^'thing  is  costly  in  these  desert 
regions — but  the  saving  to  the  United  States  in  the  transiK)rtation  of 
supplies  for  the  2,500  troops  who,  iu  Ai-izona,  keep  the  Indians  in 
check,  and  enable  the  citizens  of  the  United  States  to  pursue  their 
avocations  in  comparative,  though,  I  regret  to  say,  by  no  means  in 
entire  safety,  is  very  considerable. 

It  is  impossible  to  convey  to  any  one,  who  has  not  himself  traveled 
in  a  sandy,  stony,  and  rocky  desert,  any  clear  idea  of  the  desolation  of 
the  regions  through  which  the  Lower  Colorado  and  Gila  flow.  They 
are  a  true  Sahara.  The  heat  is  intense ;  daily  for  some  months  it 
rises  above  100^  Fahrenheit  in  the  shade.  Bain  is  almost  unknown. 
The  common  saying,  when  I  visited  the  country  in  the  spring  of  1872, 
was  that  it  had  not  rained  for  three  years.  This  was  not  literally  true, 
for  the  meteorological  records  at  Fort  Yuma  show  occasional  showers, 
and  sometimes  they  are  severe;  but  they  last  but  a  short  time.  There* 
is  no  rainy  season,  and  the  general  character  of  the  country  and  climate 
is  that  of  extreme  sterility,  caused  by  the  absence  of  moisture.  In  the 
valleys  of  the  Gila  and  Colorado,  a  moderate  breadth  of  bottomland  is 
capable  of  irrigation  and  cultivation,  but  the  generally  forbidding 
asi>ect  of  the  country,  the  danger  of  robbery  and  murder  from  the 
roving  bands  of  savages  and  of  Mexicans,  who  cross  the  border  from 
Sonora,  have  prevented  any  Uu*ge  settlements  growing  up  on  the  lower 
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course  of  these  rivers.  Most  of  the  people  who  live  there  depend  npon 
the  business  of  transportation  of  supplies  to  the  Army  and  to  the  mines 
for  their  support,  and  were  the  Army  withdrawn  tiie  settlers  would 
quit  that  portion  of  the  country.  It  is  a  most  expensive  country  in  which 
to  conduct  military  operations  and  to  maintain  an  army,  but  it  is  full 
of  the  precious  metals.  It  is  occupied  by  a  small  population,  partly 
natives  and  partly  emigrants  from  the  East,  all  of  whom  the  United 
States  is  bound,  by  its  treaties  with  Mexico,  from  whom  we  acquired  the 
country,  and  by  our  oblig^ations  to  our  own  citizens,  miners,  and  farmers, 
to  protect.  The  country  too  embraces  one  of  the  routes  for  the  trans- 
continental railroad  below  the  line  of  deep  snow,  and  the  construction 
of  that  railroad  will  be  the  best  and  speediest  and  least  costly  mode  of 
protecting  the  inhabitants  from  the  Indians  and  Mexicans. 

The  officers  who  have  been  on  duty  in  this  office  during  the  fiscal 
year  are  Colonel  Bobert  Allen,  assistant  quartermaster-general,  in 
charge  of  finance,  of  reports  of  inspection,  of  lioards  of  survey,  of  es- 
timates for  funds,  of  general  orders,  and  special  orders. 

Major  J.  D.  Bingham,  quartermaster,  in  charge  of  clothing,  camp  and 
garrison  equipage,  examination  of  accounts  of  officers  making  returns 
and  reports  of  money  and  property,  and  of  all  the  business  connected 
with  the  national  cemeteries. 

Major  M.  I.  Ludington,  quartermaster,  in  charge  of  business  relating 
to  supplies  of  the  Army,  regular  and  miscellaneous,  except  clothin<r, 
camp  and  garrison  equipage ;  of  transportation  of  the  Army  and  of 
its  supplies,  and  of  all  claims  growing  out  of  such  service.and  supplies  ; 
of  the  business  relating  to  indebted  railroads ;  to  telegraphs ;  of  bar- 
racks and  quarters  and  hospitals  and  other  military  buildings ;  and  of 
aU  claims  for  individual  allowances,  and  of  the  records  of  this  office. 

I  am  indebted  to  these  officers  for  assiduous  attention  to  the  duties 
with  which  they  have  been  charged  and  for  valuable  assistance. 

J?he  most  important  other  posts  of  the  Quartermaster's  Department 
have  been  filled  by — 

Colonel  D.  H.  Bucker,  who  has  been  on  duty  as  chief  quartermaster 
Division  of  the  Missouri,  Chicago,  Illinois. 

Colonel  Bufns  Ingalls  has  been  chief  quartermaster.  Department  of 
the  East,  and  in  charge  of  general  depot  of  the  Quartermaster's  De- 
partment at  New  York  City. 

Colonel  L.  C.  Easton,  assistant  quartermaster-general,  chief  quarter- 
master Department  of  the  Missouri  to  May  27, 1872,  when  he  was  trans- 
ferred to  Philadelphia  to  relieve  Colonel  StewartJ  Van  Vliet. 

Colonel  Stewart  Van  Vliet,  assistant  quartermaster-general,  chief 
quartermaster  Military  Division  of  the  Atlantic,  and  in  charge  of  the 
general  depot  at  Philadelphia  and  of  Schuykill  arsenal  until  June  1, 
1872,  when  relieved  by  Colonel  L.  C.  Easton.  Colonel  Van  Vliet  is  now 
on  leave  of  absence  and  under  orders  for  duty  at  Fort  Leavenworth  as 
chief  quartermaster  Department  of  the  Missouri. 

Lieutenant-Colonel  J.  C.  McFerran,  chief  quartermaster  Military 
Division  and  Department  of  the  South,  who  died  on  the  25th  April,  1872, 
to  the  great  loss  of  this  Department. 

Lieutenant-Colonel  S.  B.  Holabird,  chief  quartermaster  Department 
of  Dakota  to  April  30, 1872,  and  from  June  6, 1872,  chief  quartermaster 
Department  of  Te:^as. 

Lieutenant-Colonel  B.  O.  Tyler,  chief  quartermaster  Military  Division 
of  the  Pacific. 

Lieutenant-Colonel  C.  H.  Tompkins,  chief  quartermaster  Department 
of  Arizona  to  December  29, 1871,  when  relieved  by  Major  J.  J.  Dana, 
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ai)d  fi*om  May  1  chief  quartermaster  Department  of  Dakota,  at  Saint 
Paul,  Minnesota. 

Lieatenant-Golonel  James  A.  Ekin,  chief  quartermaster  Department 
of  Texas,  San  Antonio,  to  April  26,  1872,  and  from  May  8,  1872,  chief 
quartermaster  Department  of  the  South,  at  Louisville,  Kentucky. 

Lieutenant-Colonel  H.  G.  Bansom,  chief  quartermaster  District  of 
Montana,  at  Fort  Shaw. 

Lieutenant-Colonel  A.  E.  Eddy,  chief  quartermaster  Department  of 
the  South  to  January  31, 1872,  when  relieved  by  Lieutenant-Colonel  J. 
C.  McFerran;  from  February  3  to  May  11, 1872,  chief  quartermaster  De- 
partment of  the  Gulf  5  from  June  1  on  duty  at  the  Philadelphia  depot. 

Lieutenant-Colonel  Bufus  Saxton,  chief  quartermaster  Department  of 
the  Columbia,  Portland,  Oregon. 

Major  A.  J.  Perry,  chief  quartermaster  Department  of  the  Platte, 
Omaha,  Nebraska. 

Major  H.  C.  Hodges,  Schuylkill  arsenal,  and  chief  quartermaster 
third  district,  Department  of  the  East,  Philadelphia. 

Major  C.  G.  Sawtelle,  chief  quarterm^ter  Department  of  California, 
San  Francisco. 

Major  J.  J.  Dana,  chief  quartermaster  Department  of  the  Lakes,  Detroit, 
Michigan,  to  October  31, 1871 ;  from  December  29, 1871,  chief  quarter- 
master Department  of  Arizona,  at  Prescott. 

Major  James  M.  Moore,  in  charge  of  division  depot  at  Fort  Leaven- 
worth, Kansas. 

Major  William  Myers,  in  charge  of  depot  at  Washington,  District  of 
Columbia. 

Major  B.  C.  Card,  in  charge  of  depot  at  San  Antonio,  Texas. 

Captain  G.  H.  Hoyt,  in  charge  of  -general  depot  at  Jeftersonville,  In- 
diana. 

Captain  John  F.  Bodgers,  military  storekeeper  at  Jeffersonville,  In- 
diana. 

Captain  V.  P.  Van  Antwerp,  military  storekeeper  at  Schuylkill  ar- 
senal, Philadelphia,  Pennsylvania. 

1  submit  reports  of  the  stations  and  duties  of  the  officers  of  this  De- 
partment. 

I  regret  to  report  the  death,  on  25th  April  last,  of  Lieutenant-Colonel 
J.  C.  McFerran,  while  on  duty  as  chief  quartermaster  of  the  Depart- 
ment of  the  South.  During  a  long  service  in  the  Army  he  bad  well 
performed  every  duty  committed  to  him  and  had  secured  the  approba- 
tion and  esteem  of  every  commander.  His  death  is  a  severe  loss  to 
the  Quartermaster's  Department.  Captain  David  W.  Porter,  assistant 
quartermaster,  died  at  Fort  Quitman,  Texas,  on  the  15th  October,  1871. 

Two  assistant  quartermasters,  Captain  Charles  W.  Thomas  and  George 
E.  Alden,  resigned  during  the  year,  and  Military  Storekeeper  Captain 
W.  G.  Hodges  was  tried  by  court-martial  at  Galveston,  and,  on  the  4th 
November,  cashiered  for  misappropriating  a  sum  of  money,  which  he 
was  comi)elled  to  replace  before  his  dismissal. 

BEGULATIONS  FOB  MONEY  AND  PEOPEBTY  ACCOUNTS. 

The  issue  of  General-Orders  Nos.  64  and  68  has  put  into  operation  the 
system  of  property  and  money  accounts,  referred  to^an  my  last  annual 
report.  The  result  of  practical  use  has  been  favorable  to  the  revised 
system,  as  simpler  and  involving  less  clerical  labor  than  that  which  it 
has  i-eplaced. 
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SITES  OP  MILITARY  POSTS  IN  TEXAS. 

I  again  call  yoar  attention  to  the  unfortunate  condition  of  the  tenure 
of  the  military  posts  on  the  frontier  in  Texas  and  renew  the  recommen- 
dation made  last  year  on  this  subject 

Owing  to  the  property  in  all  public  lands  in  Texas  being  in  the  State, 
and  not  in  the  United  States,  and  to  the  restrictions  imposed  upon  the 
War  Department  by  the  law  of  May  1, 1820,  (Statutes  at  Large,  volume 
3,  chapter  52,  section  7,  page  568,)  which  forbids  the  purchase  of  any 
lands  for  use  of  the  United  States  without  a  special  law  authorizing  it, 
most  of  the  military  posts  in  Texas  have  been  established  upon  lands  to 
which  the  United  States  has  no  title.  These  posts  have  generally  been 
located  far  in  advance  of  any  settlement,  and,  when  located,  there  has 
probably  been  generally  no  knowledge  of  the  condition  of  the  title, 
whether  in  the  State,  or  taken  up  and  entered  under  State  laws  by  in- 
dividuals. Such  lands,  until  occupied  and  protected,  have  generally 
had  very  little  value.  Probably  25  cents  per  acre  would  be  a  large  price 
for  lands  in  the  vicinity  of  most  of  the  frontier  posts  in  Texas,  even 
after  protection  was  assured  by  their  occupationby  troops  of  the  United 
States ;  but  the  moment  the  United  States  begins  to  build  shelter  for 
the  troops,  the  lands  are,  if  the  property  of  the  State,  entered  by  some 
citizen,  or,  if  the  property  of  an  unlettered  person,  purchased  by  some 
man  of  business,  who  sees  in  them,  occupied  and  improved  by  the  United 
States,  a  prospect  of  great  improvement  in  value  and  the  foundation  of 
a  claim  for  rent  or  sale. 

The  War  DcDartment,  in  the  present  state  of  the  law,  is  helpless  in 
this  matter.  If  the  demands  of  those  who  hold  title  are  extravagant, 
it  has  generally  thus  far  declined  to  pay  rent.  It  is  prohibited  by  law 
from  purchasing. 

Some  of  the  sites  in  Texas  have  a  certain  value  as  containing  springs 
of  water,  wUich  in  some  parts  of  that  State  are  well-known  stopping- 
places  for  traders  and  travelers  and  for  warriors;  and  these  springs  are 
gradually  being  taken  up  and  made  private  proi>erty  at  prices  probably  not 
exceeding  25  or  50  cents  per  acre  for  the  land  which  must  be  entered 
in  order  to  control  them.  Without  the  use  of  these  springs,  very  large 
tracts  in  the  neighborhood  are  valueless,  indeed  uninhabitable.  I  recom- 
mend that  the  attention  of  Congress  be  called  to  this  subject  and  that 
the  Secretary  of  War  be  clothed  with  authority  to  pui'chase  the  sites  of 
such  military  posts  as  are  already,  or  as  may  be  within  a  few  years, 
established  in  Texas,  at  prices  which  he  may  determine  to  be  just  and 
reasonable,  considering  the  value  of  the  land  before  its  occupation  by 
the  United  States.  I  see  no  other  mode  of  settling  a  very  disputed  and 
important  question.  If  this  authority  is  granted^  a  moderate  appropria- 
tion should  be  made  to  pay  for  the  land.  The  sites,  when  occupied  by 
the  United  States,  had  little  intrinsic  value.  Their  present  value  de- 
pends, in  a  great  degree,  upon  the  improvements  made  by  the  United 
States  for  the  protection  of  the  State  and  its  inhabitants. 

The  reports  of  oflBcers  on  duty  in  this  office,  which  are  herewith,  and 
the  accompanying  tables,  are  referred  to  for  information  in  detail  upou 
the  several  subjects  of  this  report. 

Bespectfully  submitted. 

M.  C.  MEIGS, 

Quartermaster- General,  Brevet  Major  Oeneralj  U.  S,  A. 

Hon.  William  W.  Belknap, 

Secretary  of  War. 
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List  of  papers  accompanying  the  annual  report  of  the  Quartermaster-General  for  the  fiscal 

year  ended  June  30, 1872. 

1. — Report  of  Colonel  Robert  Allen,  assistant  qnartermaster-general  U.  S.  A.,  of  the 
inspection  and  finance  branches  of  the  Qnartermaster-GeneraPs  Office  dnring 
the  fiscal  year  ended  Jane  30, 1872. 
Accompanying  pa^iers: 
A. — List  of  officers  on  doty  in  the  Qnartermaster's  Department  dnring  the  fiscal  year. 
B. — List  of  line  officers  on  dnty  as  acting  assistant  quartermasters,  and  of  the  sta- 
tions at  which  they  have  served  during  the  fiscal  year. 
C. — Report  of  the  stations  and  duties  of  officers  of  the  Quartermaster's  Department 
on  July  1, 1872. 
2. — Report  of  Major  J.  D.  Bingham,  quartermaster  U.  S.  A.,  of  the  operations  of  the 
accounting  branch  of  the  Quartermaster  General's  Office  during  the  fiscal  year 
ended  June  30, 1872. 
3. — Report  of  M%|or  J.  D.  Bingham,  quartermaster  U.  S.  A.,  of  the  operations  of  the 
clothing  branch  of  the  Quartermaster  General's  Office  during  the  fiscal  year 
ended  June  30, 1872. 
Accompanying  papers : 
A.— Statement  showing  the  quantity  of  clothing,  camp  and  garrison  equipage,  and 
clothing  materials  in  the  hands  of  officers  June  30, 1871,  the  quantity  pur- 
chased, manufactured,  sold,  lost,  and  issued  during  the  fiscal  year,  and  quan- 
tity remaining  on  hand  for  the  supply  of  the  Armv  on  June  30, 1872. 
B. — Statement  showing  expenditures  on  account  of  clothing,  camp  and  garrison 

equipage,  daring  the  fiscal  year. 
C. — Statement  of  amounts  received  from  sales  of  clothing,  camp  and  garrison  equip- 
age during  the  fiscal  year. 
D. — Statement  of  the  amounts  received  and  expended  on  account  of  clothing  and 

equipage  during  the  fiscal  year. 
£. — Statement  of  returns  of  clothing,  camp  and  garrison  eqnipage  received,  exam- 
ined, and  transmitted  to  the  Treasury  Department,  and  of  letters  received  and 
written  during  the  fiscal  year. 
4. — Report  of  Major  J.  D.  Bingham,  quartermaster  U.  S.  A.,  of  the  operations  of  the 
-cemeterial  branch  of  the  Quartermaster  Qenerars  Office  during  the  fiscal  year 
ending  June  30, 1872. 
5. — Report  of  Major  M.  I.  Ludington,  quartermaster  U.  S.  A.,  of  the  operations  of  the 
regular  supplies,  transportation,  and  barracks  and  quarters  branch  of  the  Quar- 
termaster Cfeneral's  Office  during  the  fiscal  year  ended  June  30, 1872. 
Accompanying  papers : 
A.~Statement  of  the  indebtedness  of  southern  railroad  companies  for  railway  mate- 
rial for  the  fiscal  year. 
B.— Table  of  land-grant  railroads. 

C. — ^Abstract  of  contracts  for  wagon  transportation  entered  into  by  the  Quartermas- 
ter's Department  during  toe  fiscal  year. 
D.— Statement  of  vessels  chartered,  impressed,  and  employed  dnring  the  fiscal  year. 
£. — Statement  of  vessels  owned  or  purchased  by  the  Quart*ermaster'8  Department 

during  the  fiscal  year. 
F. — Abstract  of  contracts  for  water-transportation  during  the  fiscal  year. 
G. — Statement  of  troops  and  stores  transported  during  the  fiscal  year. 
H. — Statement  of  amounts  paid  on  account  of  rail,  river,  stage,  and  wagon  trans- 
portation during  the  fiscal  year. 
I. — Statement  of  accounts  and  claims  in  transportation  division  for  the  fiscal  year. 
K.— Statement  of  claims  filed  under  act  of  July  4, 1864  during  the  fiscal  year. 
L. — Statement  of  miscellaneous  claims  filed  during  the  fiscal  year. 
6. — General  Orders  No.  64,  War  Department,  Adjntaut  General's  Office,  October  25, 1871. 
7. — General  Orders  No.  75,  War  Department,  Adjutant  General's  Office,  December  26, 

187L 
8.— Pamphlet  of  drawings  of  military  buildings  reoommended  to  the  Secretary  of  War 

by  the  board  on  revision  of  the  Army  Regulations. 
9. — List  of  number  of  interments  of  Union  soldiers  in  national  military  cemeteries  and 
information  for  bidders  for  furnishing  lieadstoaee  for  the  same. 
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1. — Report  of  Colonel  Robert  Allen,  assistant  quartemMLster-geixeral^  • 

17.  s:a. 

y^kSL  Department,  Quartermaster-General's  Office, 

Washingtofiy  D.  0.,  July  1,  1872. 

General  :  I  have  the  honor  to  sabmit  herewith  a  report  of  the  ope- 
rations  of  the  finance  and  inspection  branches  of  this  office  daring  the 
fiscal  year  ended  Jane  30, 1872. 

finance  branch. 

The  operations  of  this  branch  embrace  action  on  estimates  of  funds ; 
the  preparation  of  requests  for  remittances  to  disbursing  officers ;  the 
receipt,  acknowledgment,  and  transmittal  of  all  certificates  of  deposit 
made  on  account  of  sales  of  public  property  or  as  refundments,  includ- 
ing the  designation  of  appropriations  to  which  the  amounts  should  be 
credited  upon  being  covered  into  theTreasary  ^  the  recording  and  refer- 
ence to  the  Treasurer  of  the  United  States,  for  comparison  with  the  rec- 
ords of  his  office,  of  the  weekly  statements  of  balances  in  hands  of  dis- 
bursing officers ;  the  verification  of  the  report  of  the  Treasurer,  with 
the  statements  of  the  officers,  and  the  action  thereon  necessary  to  cor- 
rect any  discrepancies  discovered.  * 

Under  recent  laws  and  the  new  regulations  in  regard  to  rendition  of 

accounts,  the  labor  in  this  branch  has  been  somewhat  increased,  and 

'  the  number  of  its  official  communications  written  during  the  fiscal  year 

exceeds  3,500,  exclusive  of  correspondence  had  in  connection  with  the 

weekly  statement  of  funds. 

INSPECTION  BRANCH. 

The  duties  of  this  branch  continue  as  specified  in  previous  annual 
reports,  and  are  principally  as  follows : 

Keeping  narrative-reports  of  stations  and  duties  of  all  officers  per- 
forming duties  in  Quartermaster's  Department. 

Examining  and  preparing,  for  such  action  as  may  be  requisite,  pro- 
ceedings of  boards  of  survey,  inventory  and  inspection  reports,  com- 
munications on  assignments  of  officers  and  distribution  of  employes. 

Filing  and  distribution  of  orders,  circulars,  and  other  printed  docu- 
ments. 

Preparing  monthly  returns  of  officers  of  the  departments  for  the  Ad- 
jutant-General's Office. 

Keeping  books  of  "  letters  received  "  and  "  letters  sent,"  relating  indi- 
vidually to  officers,  agents,  and  employes  of  the  Department. 

During  the  fiscal  year  the  corrected  monthly  returns  of  officers  for 
1863  and  1864  have  been  completed  for  the  Adjutant-General's  Office. 

The  following  is  an  approximate  statement  of  the  number  of  orders, 
circulars  and  books  received  and  distributed  during  the  fiscal  year : 

BeoelTed.  Bistribnted. 

General  orders,  Qaartermaster-Generars  Office 5,500 

General  orders,  Adjufcint-GeneraPe  Office 41,300  39,000 

General  court-martial  orders,  AdJ  utant-General's  Office 19, 800  18, 000 

Circulars 6,600  4,900 

RoU  of  honor 2,000  2,300 

Hints  on  horseshoeing 1,000  780 

Miscellaneous 1,530  920 

During  the  same  period  about  1,086  inventory  and  inspection  reports 
and  180  boards  of  survey  have  been  examined,  and,  when  necessary, 
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acted  npon ;  4,028  entries  have  been  made  in  the  boot  of  "  letters  re- 
ceived," above  referred  to,  and  433  letters  written  and  indorsements 
made,  which  are  recorded  in  the  corresponding  book  of  "  letters  sent," 
besides  a  greater  number  recorded  in  other  parts  of  the  office.  Thecur- 
rent  business  of  the  branch  is  believed  to  have  increased. 

I  respectfully  inclose  herewith  lists  of  officers  on  duty  in  the  Quarter- 
master's Department  daring. the  fiscal  year^  also,  stations  and  duties  of 
officers  of  the  Department  on  July  1, 1872. 

Very  respectfully,  your  obedient  servant, 

ROBERT  ALLEN, 
Assistatii  Quartermaster' Oeneral. 
Brigadier-General  M.  C.  MBias, 

QuartermMter-General  U.  8.  A,,  Wc^shiTigton^  D.  G, 
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B,^ List  of  officers  on  duty  as  acting  assistant  qiiartemiastcrSy  and  of  the  statiovH  at  ivhick 

they  hive  served  during  the  fiscal  year  ending  June  30,  l:f72. 


Name. 


Abbott,!^  A.... 
AdaiDBf  H.H — 
Adama,  John  Q  . 
Aldrich,  Biahop. 


A11iaoii,Jas.N 

Allaworth,  Edward 
Anderson,  John  . . . 


Armstrong,  fi.  6. 

Arnold,  Isaac 

Aoatin,  Albert... 
Baoon,  Geom  R . 
Badger,N.D 


BaUej,E.L 


Baldwin,  F.D... 
Baldwin,  Jaa.  H. 


Ball,Sd.. 

Bancroft,  £.  A . 


Bannister,  John  — 

BamaTd,P.P 

BamhartF.  H 

BarreUi  Uregory,  jr 


Bart]ett,E.C  . 
Ba80om,G.M. 


Lineal  rank  and 
regiment. 


1st  Lt  6th  Cay. 
let  Lt  18th  Inf. 
UtLtlstCav. 
IstLt.  &R.Q. 

M.  8th  Inf. 
adLtadCav.. 
8dLt2&thInf. 
2d  Lt  18th  Inf. 


SdLtlstlnf.. 

Cant  Ord 

2dLtl4thInf 
2dLtl8tCav. 
l8tLt22dInf 


Bateman,  John  C 

Bates,  ILF 

Beam,  John  W . . . 


2d  Lt  4th  Inf . 

Ist  Lt  5lh  Inf. 
Ist  Lt  A:  R.  Q. 

M.  18th  Inf. 
Capt  2d  Cay  . . 
Ist  Lt  &  R.  Q. 

M.  4th  Art 
2d  Lt  20th  Inf. 
2d  Lt  5th  Cay. 
2d  Lt  18th  Inf. 
lBtLt&R.Q. 

M.  10th  Inf; 
IstLt  1st  Cay. 
1st  Lt  &  B.  Q. 

H.  13th  In£ 

2d  Lt  2d  Inf.. 
2d  Lt  18ih  Inf. 
IstLt  15th  Inf. 


Breyet 
rank. 


Station. 


Time  dnring  year  on  dnty  as 
A.A.Q.M. 


IstLt.. 


Captain 
Lt.-Col . 


IstLt.. 
Captain 


Major. . 


IstLt.. 
Captain 


Be^k,  William  H  ■ . . . . !  iKt  Lt  &  Jt  Q. 

M.  10th  Cav. 


Beebe.WimamS 
Bennett,  C.E  — 


Benson,  H.M 
Bernard,  R.F 
Bird,  Charles . 


Blair,  Thomas. 

BoglcA 

Bon8aU,&W. 


Booth.  Charles  A. 
Boswen,B.D  .... 
BoateUe,F.  A.... 
Boyd,O.B 


Braden,  Charles 

Bradford,  R.B 

Bradley,  James  H... 

BrinclLle,J.R 

Brinkerhoff,  H.  R  . .. 

Brodie,  A.O 

Bnmson,  Nelson 

Brown,  R.P 


Brown,  W.  H 
Brush,  D.H.. 


Babb,  John  W. 
Bnffiim,  it.  P.. 


IstLt  Ord.... 

Capt  17th  Inf. 

IstLt  7th  Inf. 
Capt.  1st  Cay.. 
IstLt  23d  Inf. 


Mfljor... 


Colonel 
Lt.-Col. 


IstLt  15th  Inf. 

IstLt 25th Inf.  Captain 

Ist  Lt  3d  Inf. 


Bomett  L.F 

Batler.  William  P. 
Calhoun,  James  . . . 


2d  Lt  1st  Inf.. 
2d  Lt  11th  Inf. 
2d  Lt  1st  Cay. 
IstLt  8th  Cav. 


2d  Lt  7th  Cay 
IstLt  15th  Inf. 
Ist  Lt  7th  Inf. 
1st  Lt  5th  Art 
IstLt  15th  Inf. 
2dLtlst  Cay. 
2d  Lt  6th  Inf  . 
2d  Lt  4th  Inf  . 

Capt  5th  Cay . 
2d  Lt  17th  Inf. 

IstLt  &R.Q. 
M.  14th  In£ 
lstLtl5thInf 

2d  Lt  7th  inf. . 

2dLtOTd 

IstLt  7th  Cay 


Captain . 


M^Jor. 


li^or. 


Mi^or.. 
Captain 


Fort  Riley,  Kans ' 

Chester,S.C 

Camp  Warner,  Orog  . .  I 
Dayid's  Island,  New  : 

York  Harbor.  | 

North  PUtte,  Nebr . . . . ' 
Fort  Stockton,  Texas  .  I 

Columbia,  S.C 

Newberry,  S.C 

Fort  Porter,  N.  Y 

Allegheny  arsenal.  Pa. 
Sidney  Barracks,  Nebr. 
Camp  Halleck,  Ney  . . . 
Whetstone     Agency, 

Dak. 
Padnoah,  Ky 


Fort  Lamed,  Kans 
Atlanta,  Ga 


Fort  Ellis,  Mont 

Fort  McHenry,  Md 

Fort  Ransom,  Dak 

Camp  McDowell,  Ariz. 

Sumter,  S.  C 

Fort  Brown,  Texas 

Camp  McDermit  Ney. 
Camp  Douglas,  XJtbh  . . 


July  1  to  Dec.  15, 1871. 
May  1  to  Jnne  30, 1872. 
Aug.  24, 1871.  to  June  30, 1872. 
July  1, 1871,  to  June  30, 167-2. 

Jan.  31  to  April  30, 1872. 
April  1  to  June  1, 187i2. 
July  1  to  31, 1871. 
Oct.  23, 1871,  to  June  30, 1872. 
July  1, 1871,  to  June  30, 1872. 
July  1, 1871,  to  May  20, 1872. 
July  1, 1871,  to  May  5, 1872. 
Jan.  1  to  June  30, 1872. 
July  1, 1871,  to  April  30, 1872. 

July  1  to  10, 1871,  and  Jan.  3 

to  April  5, 1872. 
May  1  to  Jnne  30, 1872. 
July  1  to  Sept  15, 1871. 

July  1  to  31, 1871. 

July  1, 1871,  to  June  30, 1872. 

Nov.  1, 1871,  to  Mar.  31, 1872. 
Mar.  14  to  June  20, 1872. 
July  1, 1871,  to  June  1, 1872. 
July  1  to  Aug.  31. 1871. 

Oct  1  to  31, 1871. 
Sept.  6  to  Oct.  16, 1871. 


Fort  Fred  Steele, Wyo. 

Huntsville,  Ala  

Chester,S.C 

Expedition  for  remov- 
al of  Apache  Indi- 
ans to  Tularosa  Res-  > 
ervation.  I 

Fore  Gibson,  C.  N June  14  to  30, 1872 


Nov.  1, 1871,  to  June  30, 1872. 
Jan.  1  to  31, 1872. 
July  1, 1871,  to  April  30, 1872. 
April  9  to  Jnne  30, 1872. 


Headquarters  district 

Indian  Territory. 
Watervliet      arsenal, 

N.Y.  i 

Grand  River  Agency, ' 

Dak. 

Camp  Baker,  Mont 

Camp  Bidwell,  Cal 

Camp  San  Juan  Island, 

Wash.  Terr. 
Fort  Bayard,  New  Mex 
Fort  Duncan,  Texas.. . 

Fort  Lyon,  Colo 

Fort  Reynolds,  Colo. . . 

Fort  Brady,  Mich 

Jefferson,  Texas 

Fort  Klamath,  Ores:. . .  i 
Fort  Stanton.  NewMex 
Camp  near  Fort  Bas- 

com.  New  Mex. 
Winnsborough,  8.  C . . . 
Fort  McRae,New  Mex 

Fort  Benton,  Mont 

Fort  Warren,  Mass  . . . 
Fort  Wingate,  N.  Mex. 
Camp  Apache,  Ariz... 

Fort  Lanied,  Kans 

Lexington,  Ky 

North  Platte,  Nob 

Grand  River  Agency, 

Dak. 
Frankfort,  Ky 


• 


Fort  Craig,  N.  Mex  . . . 
Fort  Tularosa,  N.  M. . . 
Fort  Benton,  Mont  . . . 
Rock  Ifll'd  arsenal,  HI.. 
Elizabethtown,  Ky 


Jnne  3  to  30, 1872. 

Aug.  1, 1871,  to  June  30, 1872. 

July  1, 1871,  to  Feb.  29, 1872. 

July  1, 1871.  to  Oct  21, 1871. 
July  1  to  Aug.  30, 1871. 
July  l.to  Sept  30, 1871. 

Jan.  31  to  June  30, 1872. 
July  1  to  Aug.  31, 1871. 
July  1  to  Oct  31, 1871. 
Nov.  14, 1871,  to  May  31. 1872. 
Oct.  17, 1871,  to  June  30, 1872. 
July  1  to  Nov.  1, 1871. 
July  1  to  Oct  31, 1871. 
July  1  to  Oct  1, 1871. 
Juue]9to30,1872. 

July  1  to  Oct  31, 1871. 
July  1  to  Deo.  13,1871. 
April  30  to  June  30, 1872. 
July  1, 1871,  to  June  30. 1872. 
April  15  to  Jnne  30, 1872. 
July  1  to  31, 1871. 
April  1  to  May  1, 1872. 
Julyl  to  Dec  12,  1871,  and 
Dec.  24,1871,to  June  30,1872. 
Oct  31  to  Nov.  23, 1871. 
May  1  to  June  30,  1872. 

May  1  to  June  30, 1872. 

July  1  to  Oct  26, 1871. 
May  6  to  Jnne  30,  1872. 
July  1. 1871,  to  April  30, 1872. 
Aug.  5,  1871,  to  June  30, 18Ti 
Jan.  8  to  June  30, 1872. 
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B. — List  of  officers  on  duty  as  acting  assistant  quartermasters f  ^'c.-<-CoutiDued. 


Kftme. 


Callahan,  CM 

Callinan,  D.F 

Camp,  E.  lyf 

Campbell,  Cbarloa  E 

Campbell,  L.  B 

Campbell,  W.  J 

Campion,  William  H 

Capron,  T.  H 

Carey,  A.  B 

Carland,  John 

Catley,  Henry 

CayeoauKb,  H.  6 

Chamberlain,  H.  B. . 
Cbamberlln,  L.  A  . . . 

Chance,  J.  C 

ChAse,  Conatantlne  . 

Clasue,  John  J 

Clark,  E.R 

Clark,  8.E 

Clifford,  J.  C 

Coe,  John  N 

Conrad,  C.H 

Cotton,  G.  P 

Courtney,  M.  L 

Coze,  B.E 

Craft,  D.L 

Craig,  Samuel 

Craigie,  B.J 

Cranston,  J.  R 

Crawford,  £ 

Craycroft,  W.T 

Crosby,  Eben 

Cnshtn^,  H.  C 

Ciwhing,  S.T 

CuBick.C.C 

Custer,  B.  M 

Cnster,  Thomas  W  . 

Da\nb,  C.  E.  L.  B  . . . . 

Davis,  Charles  L 

Davis,  George  B 

De  Lany,  CM 

De  Lany,  H 

Dempsey,  C  A 

DeBu88y,R.E 

Doshler.  George  W  . 

Dodge,  F.  L 

Dodge,  H.C 

Dove,  William  £ 

Drew,  Georjro  A 

Dudley,  E.S 

Duff,  George 

Dutton,C.E 

Eagan,  Charles  P  . . . 
Eakin.CP 

Eastman,  James  E  . . 

Eaton,  John  B , 

Ebstein,  K  H.  E 

Edgerlj'.W.S 

Edie,  JohnR.,jr 

Egbert,  A.  B 


Lineal  rank  and 
regiment. 


Brevet 
rank. 


1st  Lt  3d  Art 
1st  Lt  1st  Inf 
1st  Lt.  18th  Inf 


3dLt.  3d  Inf.. 
l8tLt.22dlDf. 
3dLt22dInf. 
1st  Lt  4th  Inf. 
1st  Lt  9th  Inf. 
Mi\jor&P.  M. 


?• 


IstLt  &  R. 
M.6th  lui 
1st  Lt  2d  Inf. . 
IstLtlSthlnf. 
2d  Lt  10th  Inf. 
IstLt  1st  Art. 

2d  Lt  13th  Inf. 
IstLt  3d  Art. 
2d  Lt  12th  Inf. 
2d  Lt  10th  Inf. 
2dLt2d  Inf.. 

2dLtOrd 

Capt  20th  Inf. 
IstLt  15th  Inf. 
2dLtlst  Art. 
lstLt.25thInf. 
2d  Lt  8th  Cav. 
2d  Lt  6th  Inf  . 
Ist  Lt  8th  Inf. 

IstLt  12th  Inf. 

2d  Lt  10th  Inf. 
IstLt  3d  Cav. 

2d  Lt  7th Cav. 

2d  Lt  17th  Inf 

iHt  Lt4th  Art. 
Capt  and  CS. 

2d  Lt  22d  Inf. 

l8tLt.24thInf 
l8tLt7thCav. 


1st  Lt  Eng. 


IstLtlOthlnf. 
2d  Lt  5th  Cav. 
2d  Lt  15th  Inf 
2d  Lt  9th  Inf . 
1st  Lt  2d  Inf. . 
IstLt  2d  Art. 
2dLtlst  Art. 
2d  Lt  23d  Inf  . 
IstLt  2d  Art. 
IstLt  12th  Inf. 

Ist  Lt  3d  Cav. 
2d  Lt  2d  Art.. 


2d  Lt  1st  Inf 
1st  LtOrd... 


IstLt  12th  Inf 
Ist  Lt  Ist  Art. 

Ist  Lt  2d  Art 
IstLt  3d  Art 
2d  Lt  21st  Inf. 
2d  Lt  7th  Cav. 


Captain  Ord. . 
2d  Lt  2d  Inf  . 


Paptain. 
Captain. 


Lt-Col. 


Captain. 


Mi^or.. 
Captain. 


Captain. 


Mj^or. 
Migor. 


Station. 


Lt.-Col.. 


Migor. 


1st  Lt. 


Captain . 
Captain 


Mjyor... 
Captain 


Snmmerville,  S.  C 

Fort  Bradv,  Mich 

Angel    Island,    Cal. ; 
Camp  McDermit,  Nuv. 

Fort  Larned,  Kaus 

Sioux  City,  Iowa 

Fort  Randall,  Dak  . . . . 

Paducah.  Ky 

Camp  Vincent,  Neb . . . 
Santa  F6,  N.  M.,  (act- 
ing C.Q.M.  ofdist) 
Fort  Gibson,  LT 


Montgomery,  Ala 

Camp  Douglas,  Utah. 
Fort  Mcintosh,  Texas 
Fort  Wadsworth,  N. 

Y.  Harbor. 
Fort  Fred  Steele,  Wyo 

Key  We8t,FIa 

Fort  Yuma,  Cal 

Austin,  Texas 

Mobile,  Ala 

Beuicia  arsenal,  Cal . 

Fort  Totten,  Dak 

Newport  Barracks,  Ky 
Fort  Niagara,  N.Y... 
Fort  Duncan,  Texas  . . 
Fort  Selden,  N.  Mex  . . 

Fort  Smith.  Ark 

Chicago,  III 

Beaver  City,  Utah. 

Yuma  Depot,  Ariz 

Angel  Island,  Cal 

Brazos  Santiago,  Tex . 
Camp     on     Laramie 

River,  Wyo.  • 

Ba^ad,  Kv 

Shabyville,  Kv. 
Grana  River  Agency, 

Dak. 

Raleigh,  N.C 

San  Antonio,  Texas; 

(acting  C  Q.  M,  and 

Depot  Q.  M.) 
Lower  Brnl6  Agency, 

Dak. 

Fort  Davis,  Texas 

Darlington,  S.  C 

Uuionville,  S.  C 

Willett's  Point,. N.Y. 

Harbor. 
Ringgold  Bar'cks,  Tex. 

Camp  Bowie,  Ariz 

Fort  Baacom,  N.  Mex. . 
CamQ  Ruggle8.Neb... 

Chattanooga.  Tenn 

Camp  Tulare.  Cal 

Fort  Ontario,  N.  Y.... 
Camp  Harney,  Greg  . . 
Sitka,  Alaska 


Migor. 


Camp  Independence, 

Cal. 

Camp  Bowie,  Ariz 

Fort  Cape  Diappoint- 

ment.  Wash.  Terr. 

Fort  Gratiot,  Mich 

AVashingtou    arsenal, 

D.C 
Camp  Mojavc,  Ariz  . . . 
Fort   Wood,     N.    Y. 

Harbor. 
A  Icatraz  Island,  Cal  .. 

Siimuiervillp,  S.  C 

(;amp  Date  Creek,  Ariz 

Meridian,  Miss 

()pelika,Ala 

Waahiugtou    arsenal, 

D.C. 
Tallahassee.  Fla 


Time  during  year  on  dnty  as 
A.  A..  Vb>  M^ 


Oct25toNov.  23,  1871. 
July  1  to  Oct  19, 1871. 
July  1  to  Aug.  16, 1871. 
May  31  to  June  30,  1873. 
July  1, 1871,  to  April  1, 1872. 
Dec.  25  to  31,  1871. 
Aug.  1,1871.  to  June  30, 1872. 
July  10, 1871,  to  Jan.  3, 1872. 
May  1  to  June  30, 1872. 
July  15  to  Aug.  31, 1871. 

July  1, 1871,  to  May  4, 1872. 

Julyl  to31,  1871. 
Oct.  16, 1R71,  to  June  30. 1872. 
July  1, 1871,  to'May  8, 1872. 
July  1. 1871,  to  June  30, 1872. 

July  1  to  Nov.  1, 1871. 
July  1  to  Sept  30, 1871. 
July  1, 1871,  to  Aj)ril  29, 1872. 
July  1, 1H71,  to  June  30, 1873. 
July  1, 1871,  to  Jan.  13, 1872. 
July  1, 1871,  to  Juno  30, 1872. 
July  31, 1871,  to  June  30, 1872. 
April  8  to  June  30, 187S. 
Julyl,  1871,  to  Jan.  0. 1872. 
Nov.  — ,  1871,  to  April  1, 1872L 
July  31  to  Dec.  15, 1871. 
Sept  30  to  Nov.  15, 1871. 
Nov.  3  1671,  to  May  3,  1872. 
May  25  to  June  30, 187S. 
July  1  to  29, 1871. 
Aug.  16, 1871,  to  June  30, 1872. 
July  1.  1871.  to  June  30, 1872. 
May  10  to  June  30, 18T2. 

July  1  to  Sept  1.1871. 
Oct  — .  1871,  to  Oct  10, 1871. 
Fob.  29  to  April  30, 1872. 

July  1  to  Ropt  21, 1871. 
Sept  15  to  Oct  21, 1871. 


July  1  to  Aug.  13, 1871. 

Aug.  8. 1871,  to  May  31, 1872. 
July  1  to  Oct  31, 1871. 
Nov.  7, 1871.  to  Jan.  31, 1872, 
and  May  15  to  June  30, 1872. 
July  1, 1871,  to  June  30, 1872. 

Jan.  1  to  June  30, 1872. 
Feb.  16  to  Jnne  30, 1872. 
July  21, 1871,  to  June  30, 1872, 
July  1  to  Nov.  30, 187L 
July  1  to  Dec.  31, 187L 
July  1  to  10, 1871. 
July  1, 1871,  to  June  30, 1872. 
Oct  21  to  Nov.  30, 187L 
May  31  to  June  30, 1872. 
July  1, 1871,  to  June  30, 1872. 

July  1  to  Doc  31, 187L 
July  1, 1871,  to  June  30, 1872. 

July  1, 11^71.  to  Juno  30, 1872. 
Nov.  6, 1871,  to  June  30, 1872. 

Jnly  1  to  Doc.  31, 1 871. 
July  1  to  Aug.  1,  1871. 

July  1, 1871,  to  June  30, 1872. 
Aug.  30^0  Oct  25, 1871. 
July  1, 1871.  to  June  30, 1872. 
Sept  5  to  Nov.  6, 1871. 
March  19  to  June  30, 1872. 
July  1  to  15, 1871. 

July  1  to  4, 1871. 
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B. — Li»t  of  offloers  on  duty  a«  acting  assistant  qwvrtermasierSf  4'C, — Cuutiuued. 


Xasie. 


Elderkin,  W.  A 


Enirle,  John  B 

EnglUh,  WUliam  L 

Eakridge,  R.I 

Byans,  G«orce  W  . . 
Everett,  William  . . 

£wing.E.S 

>'echei,£.0 

Ferria,S.P 

Fitch,J.R 

Fleming  W.  W  .... 
Foote,  Georgo  F 


Fone,  A.  G 


Fowler,  J.  L 

Fuger,  Frederick 


Lineal  rank  and 
regiment. 


Capt  and  C.  S. 

1  St  Lt  15th  Inf. 
2d  Lt.  7r.h  Inf . 
1st  JLt  2.3d  iDf. 
l8tLt.2l8tInr. 
2d  Lt  4th  Art 
lAt  LU  16th  Inf. 
2d  Lt  2d  Art.. 
Capt  4th  Inf. . 
l0tLt  15th  Inf. 
iBtLt  12th  Inf. 
l8tLt&;R.Q. 
M.  8th  Cav. 
IfttLtlstCaT. 


let  Lt  2d  Cav 
Ist  Lt  4th  Art. 


Gallagher.  M.  F 2d  Lt  2d  Inf . 

Garvey,  Thomas '  2d  Lt .  Ist  Cav 


Gibbs,  £.  B  . . 
Gibeon,  F.  H. 


Gilbroth,Rn.. 
Gilbreath,  E.  C 
Godwin,  E.  A 
Goodloe,  A.  H.. 


Gordon,  CharloA  G 


GottAhallJohn  .. 
Grant,  Alexander . 

GreaUah,M.J 

Greene,  A.  P 

Grier.liLC 


Grimes,  Georgo  S 
Groeebeck,S.\V.. 
Guthrie,  J.  B 


Hainoa,  Abncr,  Jr 
HaU,R.M 


Hall,  William  P 

Halloran,  James 

Hamner,  William  H. 
Hannay,  John  W  . . . 

Harrold,C.W 

Hart,  Daniel 

Ilarwood,  Paul 

Hartz,W.T 


Hathaway,  F.H. 


Hanghcy.  Jameii  A 
Hawley.  William  . . 
Haye8,£.M 


Hein,O.L.. 
HIU,  ItM:. 


Hobb«,C.W 

Hodgson,  B.H 

Hofman.  William  £. 

Holden,  E.S 

Howard.  CO 

Howard.  O.  H 

Howe,  Albion 


Howe,  Walter.. 
Hovi.  George  S 
Habbard,  E.B. 


Hndaon,  C.  L  . . . 
Humphrey,  C.  F 


1st  Lt  6th  Inf  : 

2d  Lt  70i  Cav 

Capt  &  O.  S.  K 
Ist  Lt  11th  Inf. 
2d  Lt  8th  Cav. 
1st  Lt  &  K.  Q. 

M.  22ii  Inf. 
IstLtetbCav. 

2d  Lt  10th  Inf. 
Ist  Lt  1st  Cav. 
Capt  (k  O.  S.  K 
1st  Lt  4th  Art 
Ist  Lt  4th  Art 


Ist  Lt  2d  Art. 
2d  Lt  6th  Inf 
Ist  Lt  13th  Inf. 


1st  Lt  2d  Inf.. 
Ist  Lt  &  R.  Q. 
M.  Ist  Art. 
2d  Lt  5th  Cav 
1st  Lt  12th  Inf. 
Sd  Lt  20th  Inf. 
2d  Lt  3d  Inf.. 
Ist  Lt  3d  Art. 
1st  Lt  25th  Inf. 
IstLtaOthlnf. 
1st  Lt  15th  Inf. 

2d  Lt  &  R.  Q. 

M.  5th  Inf. 
Ist  Lt  21st  Inf. 
Ist  Lt  20th  Inf. 
IstLt&RQ. 

H.  5th  Cav. 
2d  Lt  Ist  Cav. 
Captain  Ord  . . 

2d  Lt  3d  Art.. 
2d  Lt  7th  Cav 
1st  Lt  9th  Inf. 
2d  Lt  4th  Art 
ad  Lt  2d  Art.. 
2d  Lt  5th  Art. 
Ist  Lt  4th  Art 

3d  Lt  4th  Art 
2d  Lt  Ihth  Inf 
1st  Lt  2d  Art 

l«tLt.4thCaT. 
UtLt4thArt. 


Brevet 
rank. 


Mf\}or... 


Captain 
— do  ... 


Miyor. 
Miyor. 


Captain 


Captain , 
Captain 


Colonel 


Mt^or. . . 
M^or... 
Captain . 


Captain. 


Mi\ior... 
Captain. 


Captain 


Station. 


Denver,  Colo 

Pueblo,  Colo 

Fort  Craig.  N.  M 

Fort  Baford,  Dak 

Fort  Vancouver,  Wash. 
Dram  Barracks,  Cal . . . 
Fort  Washington,  Md. 

Humboldt,  Tenu 

Fort  Stevens,  Oreg 

Lebanon.  Ey 

Fort  Cummings,  N.  M. 
Beales'  Springs,  Ariz . . 
Fort  Union,  N.\l 


Cavalry  Depot,  Saint 

Louis.  Mo. 
North  Platte. Nebr.... 

FortFoote,Md 

Fort  Washington.  Md. 

Spartan  burgh,  S.  C 

In    field  near   Camp 

McDowell,  Ariz. 
Camp  McDowell,  A  riz . 
Louisville,  Ey.,  office 

of  C.  O.  M. 

Bagdad,Ky 

Shelbyville,  Ky 

Champlain  araenal.yt 

Fort(iriffln,  Tex 

Fort  Selden.  N.  M 

Fort  Sully,  Dak 


Camp  near  Fort  Hays, 

Eaus. 
Ringgold  Barrack8,Tex 
Camp  Verde,  Ariz  . . 
Pikesville  Arsenal,  Md 

Fort  Macon,  N.  C 

Fort  Washington,  Md. 

FortFoote,  Md 

Fort  Whipple,  Va 

Little  Rock,  Ark 

Camp  Stambaugh,  Wyo 

Camp  Brown,  Wyo 

Spartanburgh,  S.  C 

Fort  Hamilton,  N.  Y. 

Harbor. 
North  Platte.  Nebr. . . . 
Camp  Wright.  Cal ... . 
Fort  Ripley.  Minn  . . . 
Fort  Reynolds,  Colo. . . 

Fort  Pulaski,  Ga 

Fort  Bliss,  Tex 

Fort  Pembina,  Dak  . . . 
Fort  Bascom.  N.  M: . . . 

Fort  Garland,  Colo 

Fort      Leavenworth, 

Kans. 

Ehreuberg,  Ariz 

Fort  Wadsworth,  Dak 
Fort  Mcpherson,  Nebr. 


Camp  Verde,  Ariz 

Indianapolis  arsenal, 

Ind. 

Key  West,  Fla 

TTnionville.  S.  C 

Fort  Sanders,  Wyo 

Fort  Johnston,  if .  C . . . 
Point  San  Josd.  ("al  . . . 
Fort  Trumbull,  Coon. . 
Rutherford  ton,  N.  C .  - . 

Charlotte.  N.  C 

Fort  Macon,  N.  C 

Atlanta,  Ga 

Camp  San  Juan  Island, 

Wash.  Ter. 
Fort  Concho,  Texas  . . . 
FortJohn.«»ton,  N.C... 


Time  during  year  on  dntyaa 
A.  A.  Q.  M. 


July  1, 1871,  to  May  13. 1872. 
May  13  to  June  30, 1872. 
Oct  26, 1871,  to  June  30, 1872. 
May  17  to  Juno  — ,  1872. 
July  1, 1871,  to  Jan.  31, 1872. 
July  1  to  Aug.  31, 1871. 
July  1, 1871,  t<o  Mar.  31, 1872. 
July  1  to  Aug.  11, 1871. 
Sept  1, 1871,  to  June  30, 1872. 
May  6  to  June  30. 1872. 
Jan.  3  to  Feb,  14, 1872. 
July  1, 1871,  to  May  10, 1872. 
July  1  to  Sept  30,  1871,  and 

May  1  to  June  30, 1872. 
Aug.  10  to  Aug.  30, 1871. 

Nov.  25, 1871,  to  Jan.  31, 1872. 
July  1. 1871,  to  June  90, 1872. 
June  20  to  June  30, 1872. 
Feb.  1  to  May  15, 1872. 
Sept  10  to  Nov.  11, 187L 

Nov.  30. 1871,  to  Mar.  31, 1872. 
July  1, 1871,  to  June  30, 1872. 

Sept  1  to  28. 187L 
Sent  28  to  Oct  — ,  1871. 
July  17, 1*71,  to  June  30, 1872. 
July  15  to  Aug.  3, 187L 
Dec  15, 1871,  to  June  30, 1872. 
July  I  to  Sept  22,  1871,  and 

May  1  to  J  une  30. 1872. 
July  1  to  Oct  23, 187L 

Aug.  15  to  Dec.  31, 1871. 
Dec.  4, 1871,  to  Mar.  21, 1872. 
July  1, 1871,  to  June  30, 1872. 
Oct  1, 1871,  to  June  30, 1872. 
Mar.  31  to  June  20, 1872. 
June  20  to  30, 187% 
July  1, 1871,  to  June  30. 1872. 
July  1  to  Oct  15, 187L 
July  1  to  Oct  8, 1871. 
Oct  20, 1871,  to  Juue  30, 1872. 
Aug.  1, 1871.  to  Jan.  31, 1872. 
July  1, 1871,  to  June  30, 1872. 

July  1  to  Oct  31, 1871. 
Jan.  1  to  June  30, 1872: 
July  1, 1871,  to  Mar.  31, 1872. 
May  31  to  June  30. 1872. 
July  1,  IKTl,  to  May  31, 1872. 
July  1, 1871,  to  June  .10, 1872. 
July  1, 1871.  to  June  30, 1872. 
July  1  to  21. 1871. 
May  17  to  June  30, 1872: 
July  1, 1871,  to  June  30. 1872. 

Feb.  11  to  June  30, 1872. 
July  1, 1H71,  to  Jan.  31,  lH7i?. 
July  1, 1871,  to  Mar.  31, 167J. 

Mar.  21  to  June  30, 1872. 
July  1, 1871,  to  June  30, 1872. 

Oct  1. 1871,  to  June  30, 1872. 

July  1  to  25, 1871. 

Oct  9  to  24, 1871. 

July  1  to  31, 1871. 

July  1, 1871,  to  Jan.  17, 1872. 

July  1, 1871,  to  June  30, 1872. 

July  1  to  Sept  4. 187L 

Mar.  16  to  June  30. 1872. 

July  1  to  Oct.  1, 1871. 

Sept  15. 1871,  to  Juno  30, 1872. 

Jan.  4  to  Juno  30, 1872. 

July  1  to  9. 1871. 
Aug.  1  to  24, 1871.  and  Oct  1, 
1871.  to  June  30, 187^ 
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Name^ 


Humphrey,  C.  F 

irnnter,  Ed 

JIarst,  J.H , 

iDgersoIl,  Edward  . . . 

Ivea,  R.  A 

Jacob,  RTJr 

Jocelyn,  S.  P. 

Johnson,  H.  C 

Johnston,  John  L — 

Jones,  E.  P 

Jones,  F.  B , 

Jones,  S.  K 

Jordan,  Charles 

Keeffe,  Joseph '. . . 

Kelton,  B.H 

KendaU,y.  A 

KendaU,  H.H 

Kilbonme,  C.£ 

King,  A.D , 

King,  James  8 

Kingsbury,  GeorgeW 
Kingsbury,  H.  P 

Knox,  Thomas  T 

KraEynski,  M 

Krause,  William 

Kress,  John  A 

Kyle,WmiamJ 

Lafferty.John 

Lambert,  John  J 

Lamed,C.W 

Lawton,  H.W 

Ijce,J.M 

Leefe,  John  G 

T^wls,  Granville 

Lord,  J.H , 

Ix)rd,  Thomas  W 

Mackay.  William  S  . . 

MacNutt,Ira 

Mahnken,  J.  H 

Maize,  W.R 

Manley,  John  A 

Markley,  A.  C 

Mathey,E.G 

McCaskey,  William  S . 

McCauley,C.A.H... 

McCoy  John 

McCrea,  Tally 

McDermott,  G«orgo.. 
McDermott,   George 

McDougall,T.M 

Mclntyre,  A 

McXaught,  J.S 

McNutC  John 

Michaelis,  O.  E 

Miles,  Evan 

Miller.  James 


Lineal  rank 
and  regiment. 


lstLt.4thArt. 
1st  Lt  &  R  Q. 

M.  1st  Cav. 
ad  Lt  12th  Inf. 

Capt  &  O.  S.  K 

2d  Lt  5th  Art. 
2d  Lt  6th  Inf  . 
l8tLt.2l8tInf. 
2d  Lt  23d  Inf. 

Ist  Lt  &  R  Q. 

M.  21st  Inf 
Capt  &  O.  &  K 
Ist  Lt  &  R  Q. 

M.  3d  Inf. 

1st  Lt  4th  Art. 
2d  Lt  16th  Inf. 
1st  LtSth  Art. 

1st  LtlOthInf . 
lstLt25thInf. 
l8tLt.6thCav. 
l8tLt2dArt . 
Ist  Lt  3d  Cav. 
IstLtmhlnf. 
2d  Lt  12th  Inf. 
2d  Lt  6th  Cav. 

2d  Lt  Ist  Cav. 

2d  Lt  12th  Inf. 
UtLtSdInf.. 
1st  Lt  Ord. . . . 


IstLtlUhlnf. 
IstLtethCav. 
2dLt5thInf . 
2d  Lt  7th  Cav. 
1st  Lt  4th Cav. 
1st  Lt  9th  Inf. 
1st  Lt  &  R  Q. 

M.  19th  InfT 
Ist  Lt  5th  Inf. 
Ist  Lt  &  R  Q. 

M.  2d  Art 
2d  Lt  20th  Inf. 


2dLt3dInf .. 
2d  Lt  3d  Art.. 
IstLtethCav. 


l8tLt20thInf. 
1  St  Lt  20th  Inf. 
lstLt.24tbInf. 
lstLt.7thCav. 

1st  Lt  &  R  Q. 
M.  20th  Inf. 
2d  Lt  3d  Art. . 
l8tLtl6thInf. 
Capt  Ist  Art.. 
1st  Lt  5th  Inf. 
2d  Lt  23d  Inf. 


Ist  Lt.7th  Cav. 
2d  Lt  2d  Inf.. 


Capt  20th  Inf. 
Mivj.Ord 


1st  Lt  Ord . . . 

Capt  20th  Inf 

let  Lt  it  R  Q. 

M.  2d  Inf. 


Brevet 
rank. 


Captain 
M%)or . . 


Captain 
Captain 


1st  Lt. . 


Captain 
M^jor. . 


Station. 


M^jor. . 


Captain 


Mi^or. . . 
do  ... 


Colonel . 
Captain. 


Camp  Seymour,  N.  C . . 
Benicia  Barraoks,  Cal . 

Camp  Wriijht, Cal .... 
Beales'  Springs,  Ariz. . 
Springfield     Armory, 

Mass. 

Fort  Preble,  Me 

Fort  Bodge,  Kans 

Camp  McDowell, Ariz. 
Camp  San  Juan  Island, 

Wash.  Ter. 
Tacson,  Ariz 

Columbus  arsenal,  O.. 

Fort  Dodge,  Kans 

Fort  Wallace,  Kans. . . 

Fort  Hays,  Kans 

Ealeigh,N.C 

Jackson,  Miss 

Plattsburgh  Barracks, 

N.Y. 
San  Antonio,  Texas . . 
Fort  Duncan,  Texas. . . 

Oxford,  Miss 

Fort  Stevens,  Oreg 

CampMcDowell,  Ariz. 

Fort  Hall,  Idaho 

Camp  Gaston,  Cal 

SaltiLo.Miss 

Meridian,  Miss 

Camp  McDermit,  Nev. 

Camp  Mojave,  Ariz  . . . 

Fort  Dodge,  Kans 

Vancouver       arsenal, 

Wash. 
Fort  Kichardson,  Tex 
Fort  Union, X.Mex... 
Fort  Revnolds,  Colo . . . 

Louisville,  Ky 

Fort  Richardson,  Tex  . 
Fort  D.  A.RusselI,Wyo. 
Baton  Rouge,  La 

Fort  Wallace,  Kans. . . 

Presidio,  San  Francis- 
co, CaL 

Fort  Ransom,  Dak 

Fort  Snelling,  Minn. . . 

Fort  Lyon,  Colo 

Barrancas,  Fla 

Carlisle  Barracks,  Pa. . 

Recruiting  Rendez- 
vous, N.  York  City. 

Camp  Sykes,  Dak 

Fort  Ripley,  Minn 

Fort  Mcintosh,  Texas 

TJnionville,  S.  0 

Spartanburgh,  S.  C 

1  ort  Snelling,  Minn . . . 

Savannah,  Ga 

Aberdeen,  Miss 

West  Point,  N.  Y 

Newport  Barrack  s,Ky . 
Camp    Three    Forks, 

Owyhee,  Idaho. 
Fort  Boise,  Idaho. 

Spartanburgh,  S.  C 

Unionvillto,  S.  C 

Patona,  Ala 

Chattanooga,  Tenn — 
Fort  Wadswortli,  Dak. 
Columbus  arsenal,  O.. 

Watortown     arsenal, 

Mans. 
Fort  Colville,  Wash  . . . 

HuntJiville,  Ala 

Mobile,  Ala 


Time  during  year  on  duty 
as  A.  A.  Q.  M. 


Aug  24  to  Oct  1, 1871. 

July  1, 1871,  to  June  30, 1872. 

July  1  to  Dec  31, 1871. 
May  1 0  to  June  30, 1872. 
July  1, 187i;  to  June  30, 1872. 

July  1. 1871.  to  June  30, 1872. 
Nov.  15, 1871,  to  Apr.  30, 1872. 
Aug.  15  to  Oct  21, 1871. 
Sept  30, 1871,  to  Jan.  4, 1872. 

July  1, 1871,  to  Feb.  23, 1872. 

Sept  1  to  Dec  3, 1871. 
July  1  to  Nov.  15, 1871. 
Dec  1, 1871,  to  April  30, 1872. 
May  20  to  June  90, 1872. 
April  30  to  June  30, 1872. 
July  1, 1871,  to  June  30, 1872. 
July  1, 1871,  to  June  30, 1872. 

May  8  to  June  30, 1872. 
Aug.  31  to  Nov.  — ,  1871. 
Jan.  28  to  June  30, 1872. 
July  1  to  Sept  1, 1871. 
Oct  21  to  Nov.  30. 1871. 
Mar.  31  to  June  30, 1872. 
July  1, 1871.  to  June  30, 18721 
Feb.  1  to  Mar.  6, 1872. 
Mar.  6  to  June  30, 1872. 
Nov.  1  to  30, 1871,  and  Mar.  10> 

to  May  31, 1872. 
Jan.  1  to  June  30, 1872L 
April  30  to  June  30, 1872. 
July  1, 1871,  to  June  30, 1872. 

June  1  to  30, 1872. 

Deo.  1, 1871,  to  April  30, 1872. 

July  1  to  Nov.  14, 1871. 

Feb.  29  to  April  1, 1872. 

Feb.  4  to  June  1, 1872. 

Jan.  1  to  Mar.  6, 1872. 

July  12  to  31, 1871,  and  Oct. 

31, 1871,  to  June  30, 1872. 
July  1  to  Dec.  1, 1871. 
July  1, 1871,  to  June  30, 1872. 

July  1  to  Oct  1, 1871. 

Oct  4, 1871,  to  June  30, 1872. 

Nov.  1, 1871,  to  June  30, 1872. 

July  1, 1871,  to  June  30, 1872. 

July  1  to  27, 187L 

Aug.  1, 1871,  to  June  30, 1872. 

June  —  to  30, 1872. 
April  1  to  June  30, 1872. 
May  8  to  June  30, 1872. 
Aug.  3  to  Nov.  7, 1871. 
May  15  to  June  30, 1872. 
July  1  to  Oct  4, 1871. 

July  1, 1871,  to  June  30, 18T2. 
July  1  to  Aug.  7, 1871. 
July  1, 1871,  to  June  30, 1872. 
July  1, 1871,  to  April  8, 1872. 
July  1  to  Aug.  31, 1871. 

Sept  4, 1871,  to  June  30, 1872. 
July  1  to  31, 1871. 
Jan.  31  to  May  15, 1872. 
July  1  to  31, 1871. 
Jan.  1  to  Juno  :i0, 1872. 
June  1  to  30, 1872. 
July  1  to  Sept  1,  1871,  and 
I>ec.  3,1871,  to  June  30, 1872. 
July  1, 1871,  to  June  30, 1872: 

June  10  to  30, 1872. 

July  1, 1871,  to  Jan.  1, 1872. 

Jan.  13  to  June  30, 1872. 
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Name. 


Miller,  WilUam  A.... 

Miller,  W.H 

Miltimore,  A.  £ 

Moore,  Francis 

Morgan,  A.  S.  M 

Morri8on,T.W 

Morton,  Alfred 

Mofl8,H.H 

Mnrdock,D.H 

Myor«.J.W 

NaTe,A«H 

Neide,  Horace 

XelBon,AirilliamH... 
^ixon,  John  B 

Northiip,£.B 

Nowlftn,  H.  J 

O'Brien,  John  J 

OBrien,L.M 

0*Connor,S 

Osgood,  H.B 

Overton,  G.E 

Palfrey,  C.F 

Parker  F.H 

Pamell  William  R. . . 
Parry/WiUlam  W... 
Panl,A.C 

Panl,  C.  R 

Penney,  C.  G 

Pliipps,F.H 

Pickett,  George  B  . . . 
Poland,  M.L 

Pollock,  Kobert 

Pope,  John,  Jr 

Porter^amea  E 

Pratt,  H.C 

Price,  G.F 

Prince,  William 

pTillman,J.  W 

Qaimby,  H.B 

Qnimby,  Ira 

Qolnn,  Thomaa  F... 

Kandall,  £.  L 

R»pball,A.31 

KawoUe,  W.C 

Roed,H.  A 

R<^y,  W.J 

Regan,  Jamea 

Kfdlly,  Jamea  W 

Rexford,  WiUiam  H. 

Rheem,  £.  B. . ...... 

Rico,  William  F 

Richards,  William  V 

Roberta,  C 


Lineal  rank  and 
regiment. 


lstLtl8tbInf. 
2dLt.9th  Inf. 
IstLtlstArt. 


l8tLt&R.Q. 
M.  9th  Cav. 

Capt.  &;O.S.K 

ad  Lt  16th  Inf. 


Ist  Lt  &  R.  Q. 
M.9th  Inf. 


Brevet 
rank. 


let  LtlBtCav. 
iBt  Lt  6th  Inf. 
2d  LtiOthCav. 
3d  Lt  7th  Cav. 
Ist  Lt  4tb  Inf. 
2d  Lt  7th  Inf. 
lBtLt&R.Q. 

M.  24th  Inf. 
IstLt  17th  Inf. 
latLtd&R-Q. 

M.  7th  Cav. 
2d  Lt  4th  Inf. . 
IstLt  17th  Inf. 


lot  Lt  23d  Inf. 
Ist  Lt  3d  Art. 
2d  Lt  6th  Cav. 
2d  Lt  Ist  Art. 

Captain  Ord.. 
1st  Lt  1st  Cav. 
Ist  Lt  13th  Inf. 
2d  Lt.  3d  Car.. 


IstLtlSthlnf. 
1st  Lt  6th  Inf. 
Ist  Lt  Ord.... 


2d  Lt  16th  Inf. 
Ist  LtOrd.-.. 

IstLtSlstlnf. 
2d  Lt  Ist  Ai-t. 

2d  Lt  7th  Cav. 
1st  Lt  13th  Inf. 
Ist  Lt  5th  Cav. 
Ist  LtOrd.... 
2d  Lt  8th  Cav. 

IstLt&RQ. 
M.2SthlDf. 

UtLt&R  Q. 

M.  11th  Inf. 
Ist  Lu  4th  lof . 
1st  Lt  5th  Inf. 
2dLtlUhInf. 
IstLt  &ItQ. 

M.  2d  Cav. 
2d  Lt  2d  Art 


ist  Lt  2Sd  Inf. 


1st  Lt  9th  Inf. 
lat  LtOrd.... 

Capt&  O.  &  K. 

2d  Lt  2l8t  Inf. 
IstLt  23d  Inf. 
IstLt^RQ. 
M.  16th  Inf. 
IstLt  nthlnf. 


M^jor. . 


Mupr... 
LtCol.. 


CaptaixL 

...uo 

, .  .do.... 


Captain. 


Captain. 


Captain 


Captain 


Captain 
.do 


Station. 


Newberry,  S.  C 

Red  WillowLNebr  ... 
Madison      Barracks, 

N.  Y. 
Fort  Stockton,  Tex. . . 

Fort  Clark,  Tex 

Allegheny  arsenal.  Pa 

Meridian,  Miss 

Fort  D.    A.   Rassell, 
Wya 

Fort  Klamath,  Oreg. . 

Fort  Scott,  Kans 

Fort  Gibson,  a.N.... 

Shelbyville,  Ky 

Padacah,  Ky 

Camp  Baker,  Mont. . . 
Fort  McKavett,  Tex. 

Fort  Stevenson,  Dak. 
LouiBville,  Ky 

Mount  Sterling,  Ky. . 
Cheyenne       Agency, 

Dak. 
Camp  Crittenden,  Ariz. 

Fort  Jefferson,  Fla 

Fort  Wallace,  Kans. . . 
Madison      Barracks, 

N.Y. 
Detroit  arsenal,  Mich. 
Camp  Harney,  Oreg. . . 
Camp  Douglas^  Utah. . 
Camp  Hoaipai,  Ariz. . . 

8nmter,S.C 

Fort  Boford,  Dak 

Washington   arsenal, 
D.  C. 

Aberdeen,  Miss 

Rock  Island  arsenal, 

m. 

Fort  Vancouver,  Wash. 
Fort  Wood,New  York 

Harbor. 

LincolQton,  N.  C 

Camp  Brown,  Wyo 

Camp  McDowell  Ariz. 
Frankford  arsenal.  Pa. 
Camp    at    old    Fort 

LoweU,N.M 
Fort  Clark,  Tex 

Fort  Davis,  Tex 

Fort  Griffin,  Tex 

Frankfort,  Ky 

Fort  Harker,  Kans 

Fort  Concho,  Tex 

Omaha  BarrackSfNebr. 

Camp  McDermit,  Nev. 


Fort  Randall,  Dak... 

Lower  Bml6  Agency, 
Dak. 

Fort  Kearney,  Nebr. . 

Watervliet  arsenal, 
N.  Y. 

Mount  Vernon  ar- 
senal. Ala. 

Fort  Whipple,  Ariz. . . 

Fort  Colvffle,  Wash. . . 

Nashville,  Tenn  ..^ 

Fort  Stevenson,  Dak. . 


Time  during  year  on  duty  as 
AA.Q.M. 


July  1  to  Oct  23, 1871. 
May  1  to  June  30, 1872. 
July  1  to  Sept  1, 1871. 

July  1, 1871,  to   March    31, 

lffJ2.  • 
April  21  to  June  30, 1872. 
May  20  to  June  30, 1872. 

July  1  to  Sept.  5,  and  Nov. 
16  to  Dec.  9,  1871. 

July  1,  1871,  to  Jan.  1, 1872, 
and  March  6  to  June  30, 
1872.  ' 

Oct  31, 1871,  to  June  30, 1873. 

July  1  to  Oct  20, 1871. 

May  4  to  June  14,  1872. 

Oct  10, 1871,  to  June  30, 1872. 

April  5  to  June  30, 1872. 

May  15  to  June  30,  1872. 

July  1, 1871,  to  June  30, 1872. 

Oct  1, 1871,  to  June  17, 1872. 
April  1  to  June  30, 1872. 

July  1, 1 871 .  to  June  30, 1872. 
Dec  20, 1871,  to  June  30, 1872. 

March  31  to  June  30, 1872. 
July  1, 1871,  to  June  30, 1872. 
April  30  to  June  30, 1872. 
Sept  1, 1871,  to  June  12, 1872. 

July  1  to  Nov.  7, 1871. 

Nov.  30. 1871,  to  June  30, 1872. 

JulvltoSopt4.  1871. 

July  1   to  Oct  31,  and  Dec  1 

to  8, 1871. 
June  1  to  30, 1872. 
June  —  to  30, 1872. 
July  15  to  Nov.  8,  1871. 

Sept  30  to  Nov.  20, 1871. 
July  1  to  August  5, 1871. 

Feb.  1  to  May  8, 1872. 
April  30  to  (fune  30,  1872. 

March  14  to  June  30, 1872. 
July  1  to  Oct  20, 1871. 
June  —  to  30, 1872. 
July  1, 1871,  to  June  30, 1872. 
May  17  to  June  30,  1872. 

July  1, 1871,  to  April  21, 1872. 

May  31  to  June  30, 1872. 
Aug.  3, 1871,  to  March  8, 1872. 

Julv  1, 1871,  to  May  1, 1872. 
July  1,  1871,  to  June  30, 1872. 
July  9,  187  J,  to  April  8,  1872. 
July  1, 1871,  to  June  30, 1872. 

Julyl  to  Oct  1,  1871,  and 
Docl,  1871,  to  March  10, 
1872. 

July  1  to  Aug.  1,  1871. 

Aug.  13, 1871,  to  June  30, 1872. 

Oc;t  1  to  Nov.  16. 1871. 
Julyl  to  31, 1871. 

July  1, 1871,  to  June  30, 18T2. 

July  1, 1871,  to  April  30, 1872. 
July  1, 1871,  to  June  10, 1872. 
July  1, 1871,  to  June  30, 1872. 

July  1, 1871,  to  Sept  30. 187U 
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Xamc. 


Robinson,  Frederick. 

Robinson,  F.  XJ 

Robinson,  Tliomas  B. 

Robinson,  W.  W., jr.. 

Rockwell,  C.  H 

Rodgers^C.P 

Rogers,  B.  H 

'  Rogers,  J.  S 

Rogers,  William  P. .. 

Rogers,  W.W... 

Rollinrf,  James  H 

Romeyn,  Henry 

Ropes,  James  M 

Rosencrantz,  Fred'k. 

Ross,  Jobn  M 

Ross,  William  J 

Ratberford,  R.  O 

Ryan,E.T 

Sage,  George  E 

Sanbonme.  M.  C 

Sanda,  J.H 

Sar8on,H.B 

Saxton.  M.  W 

Scbenck,  A.  D 

Sobwatka,  Fred 

Scott.  Jobn 

Sellmer,  Cbarles 

Sharp,  Thomas 

Sbeetz,  J.  A 

Shelby,  Isaao  O 

Sheldon,  George  W . 

Shelton,E.  H 

Sherman,  IL  F 

Sherman,  James  L . . 
Sherwood,  William  L 
Sbookley,  George  . . . 
SUva,V;M.C 

Slade,  Chailen  E 

Smallwood,  J.  II 

Smith,  A.  E 

Smith,  ILM 

Smith,  Le-v^is 

Spnrgin,  William  F  . 

Stafford,  J.  S 

Stan^bury,  H.  E 

Starr,  Irwin  M 

Steele,  George  W  . . . 

Stcelbamnior,  Chas  . 


Stewart,  William  F  . 

StiU6,L.R 

Stone,  E.  W 

Styer,  Cbarles 

Taylor,  A.  C 

Taylor.  Frank 

Taylor,  George  McM 
Taylor,&  \V 

Theller.E.  R 

Thibaut,F.W 


Lineal  rank  and 
regiment. 


1st  Lt  5th  Art. 


2d  Lt  2d  Cav 
latLt  19th  Inf. 

3d  Lt  3d  Car 
2d  Lt  5th  Cav 
1st  Lt  5th  Cav. 

1st  Lt  13th  Inf. 
2d  Lt  Ist  Inf. . 
2d  Lt  17th  Inf. 

lstLt9tbInf. 
CapUin  Ord.. 
1st  Lt  5tb  Inf 
l8t  Lt  8tb  Cav. 
IstLtietblnf. 
2d  Lt  21st  Inf 
2d  Lt  2l8t  Inf 
2d  Lt  12th  Inf. 

2d  Lt  15th  Inf. 

2d  Lt  5th  Art. 

2d  Lt  7th  Inf  . 
Ist  Lt  6th  Cay. 


2d  Lt  2d  Inf.. 
2d  Lt  24th  Inf 
2d  Lt  2d  Art.. 


2d  Lt  3d  Cav. 
2d  Lt  4tb  Inf. 


2d  Lt. 3d  Art.. 
Ist  Lt  Ist  Inf . 
Ist  Lt  4th  Inf. 
2d  Lt  16th  Inf. 

Ist  Lt  4th  Art 
2d  Lt  Ist  Cav 
2d  Lt  15th  Inf 

Ist  Lt  1st  Art 
2dLt2l8tIiif 
Capt  15th  Inf 
1st  Lt  21st  Inf. 

2d  Lt  15th  Inf 
2d  Lt  2d  Cav.. 


latLt7thCav. 
Cnpt  21st  Inf . 
IstLt  &  R.Q. 

M.  3d  Art. 
lstLt2l8tInf. 

IstLt  20th  Inf. 

Capt  19th  Inf. 
IstLt  9th  Cav. 
l8tLt&  R.Q. 
M.  14th  Inf. 
Capt  15th  Inf . 


l«t  Lt  4tb  Art. 
iRtLt  2.3d  Inf 
iRtLt  21st  Inf. 
Capt,  Ass't 

Surg. 
Ist  Lt  2d  Art . 
2d  Lt  14th  Inf. 
Ist  Lt  23d  Inf. 
2d  Lt  4th  Art . 


IstLt  21 8t  Inf. 
Ist  Lt  6th  Inf. 


Brevet 
rank. 


Captain 


Captain. 


Captain 


Captain 


Captain 


MiOo^- 


Captain . 


Lt-Col. 


Station. 


Fort  Independence, 
Mass. 

Camp  Stambangh,  Wyo 

Fort  Jackson,  La 

Little  Rock,  Ark 

In  the  field,  Ariz 

Camp  Grant  Ariz 

Caviury  Depot  Saint 
Lonis,  Mo. 

Fort  Bridger,  Wyo 

Fort  Wayne  Mich  ... 

Cheyenne  Agency. 
Dak. 

Sidney  Barracks,Nebr 

Augunta  Arsenal,  Ga 

Fort  Scott  Kans 

Fort  Garland,  Col 

Aberdeen,  Miss 

Camp  Pinal,  Aris 

In  the  field,  Ariz 

Fort  Columbos,  N.  Y. 
Harbor. 

Fort  Cummings,  N. 
Mox. 

Fort  Independence, 
Mass. 

Camp  Baker,  Mon 

Camp  near  Fort  Hays, 
Kmis. 

Huntsville,  Ala 

Fort  Quitman,  Tex 

Camp  Tulare,  Cal 

En  route  to  San  Fran- 
cisco. Cal. 

North  Platte,  Nebr. . . . 

Monnt  Yemen.  Ky  . . . 

Crab  Orchard,  Ky 

Fort  Pulaski,  Ga  .  .... 

Fort  Mackinac,  Mich. . 

Lebanon,  Ky 

Yicksburgb  and  Nat- 
chez, Miss. 

Rntherfordton,  N.  C . . . 

Fort  Lapwai,  Idaho  . . . 

Fort  Cummings,  N. 
Mex. 

Fort  Niagara,  N.  Y . . . . 

Camp  Crittenden,  Ariz. 

Fort  Mcliae,  N.  Mex . . 

Yuma  Depot,  Ariz 

Fort  Vancouver,  Wash. 

Fort  Stanton,  N.  Mex. . 

Fort  Kearney,  Nebr. . . 

Elizabcthtown,  Ky 

Camp  Bowie,  Ariz 

Charleston,  S.C 


San  Diego,  Cid 

Camp  Critt«nden.  Ariz. 
Fort  Ransom,  Dak 

Little  Rock,  Ark 

Fort  Duncan,  Tex 

Fort  Laramie,  Wyo  . . . 

Fort  Bayard,  N.  Mex. . 
Fort    Cummings,    N. 
Mex. 

Raieizh.N.C 

Fort  Lapwai,  Idaho  . . . 
Drum  Barracks,  Cal. . . 
Fort  Selden,  N.  Mex  . . 


Time  during  year  on  duty  as 
A.A.Q.M. 


Sitka,  Alaska 

Fort  Fotterman.  Wyo 

Fort  Boise,  Idaho 

Rntherfordton,  N.  C. . 

Camp  Hualpai,  Anz  . 
Fort  Smi;h,  Ark 


July  1, 1871,  to  March  31,1872. 

Oct  8, 1871,  to  June  30, 1872. 
July  1  to  Nov.  30. 1871. 
Dec.  19, 1871,  to  June  30, 1872. 
Aug.  15  to  Nov.  18, 1871. 
Jan.  31  to  June  30, 1872. 
Aug.  31, 1871,  to  June  30, 1872. 

July  1, 1871,  to  June  30, 1872. 

Juno  1  to  30, 1872. 

July  1, 1871,  to  Dec.  20, 1871. 

May  5  to  June  .30, 1872. 
July  1, 1871,  to  June  30, 1872. 
Oct  20, 1871,  to  June  30. 1872. 
July  1, 1871,  to  May  17, 1872. 
Nov.  20, 1871,  to  June  30, 1872. 
July  1  to  Aug.  31, 1871. 
July  1, 1871,  to  June  30,  I872l 
July  1, 1871,  to  June  30, 1872. 

Joly  1, 1871,  to  Jan.  3, 1872. 

April  1  to  June  30, 1819 

Oct  21, 1871,  to  May  15, 1872. 
May  27  to  June  30. 1872L 

Jan.  31  to  June  30, 1879L 
Oct  15, 1871.  to  June.30, 1872. 
July  10  to  24, 1871. 
July  24  to  Aug.  4, 187L 

AprU  30  to  June  30. 1872. 

July  1  to  Oct  9, 1871. 

Oct  10, 1871,  to  June  30, 1872. 

June  1  to  30, 1872. 

July  1, 1871,  to  June  30, 1872. 

July  1, 1871,  to  May  6, 1872. 

July  1, 1871,  to  June  30, 1872. 

Jan.  1  to  Mar.  31, 1878. 
Dec.  1, 1871,  to  June  30, 1672. 
Feb.  14  to  May  16, 1872L 

Jan.  9  to  June  30, 1872. 
July  1, 1871,  to  Feb.  29. 1872. 
Dec  13, 1871,  to  June  30. 1872. 
Oct  18, 1871,  to  Jan.  29, 1872. 
May  8  to  J  une  30, 1872. 
OctC  1, 1871,  to  June  30, 1872. 
July  1  to  Sept  30,  and  Nov. 

16  to  28, 187L 
July  1,1871,  to  Jan.  8.1872.  ' 
Jan.  1  to  Feb.  16, 1872. 
July  1, 1871,  to  June  30, 1872. 

July  1  to  12, 1871. 
Feb.  29  to  Mar.  31, 1872. 
Oct  1  to  31, 1871,  and  April  1 

to  Juno  30, 1872. 
Oct  15  to  Dec  19, 1871. 
April  1  to  June  30. 1872L 
July  1, 1871,  to  June  30, 1872. 

July  1. 1871,  to  Jan.  31, 1872. 
May  16  to  June  30, 1872. 

Sept  21, 1871,  to  Apr.  30, 1872. 
July  1  to  Nov.  30, 1871. 
Sept  1, 1871,  to  Jan.  31, 1872. 
Julyl  to31, 1871. 

July  1, 1871,  to  May  31. 1872. 
July  1. 1871,  to  Juiie  30, 1872. 
July  1  to  Stmt  4, 1871. 
Sept  4  to  Doc  31,  1871,  and 

April  1  to  June  30, 1872. 
Dec  8, 1871,  to  June  30, 1872. 
July  1  to  Sept  30, 1871. 
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B. — List  of  officers  on  duty  as  acting  tissistant  quartermasierSf  fc. — Continaod. 


ls;tme. 


Thomaa,  Eran 

Thompson,  Johu  C . . 

Thompson,  R.E 

Thompson,  Williana . 

Thome,  P.M 

Todd,  Jtfhn  W 

Troat,  JohnF 

Tyler,  Johu 

Upham,  F.  E 

Van  Horn,  Wra.M.. 

Vodder,  &C 

Vo|5de«.  A.  W 

Vose,  William  P.... 

Walker,  John  P 

Walker,  Mark 

Wallace,  W.M 

Walton,  John  M 

Ward,E.W 

Ward,  F.K 

Ward,  ILC 

Webster,  Isaac  T. . . 
Wesendorfi^  Max  . . . 

Wesaels.  H.  W.,  jr . . 
Weston,  John  F 

Whitall,  S.B 

Whitehead.  F.  F 

Whitman,  RE 

Whittemore,  J.  M . . . 
Willey,  Thomas  M. . 

WiUiams,W.M 

Wilson,  D.B 

Wilson,  Georee  S  . . . 
Winters,  WiOiam  H 
Wishart,  Alexander 


Wood,  O.E 

Wood,  W*W 

Woodrnff,  Thomas  M 
Worden,  John  L 


Lineal  rank 
and  regiment. 


Brevet 
rank. 


Station. 


Capt4thArt.. 
lat  Lt  &  R.  Q. 

M.  3d  Cav. 
2d  Lt  6th  Inf . 
Capt.7th  Cav. 
lat  Lt  23d  Inf. 

Mi^or  Ord 

l8t  Lt  23d  Inf 
UtLt&K.Q. 

M.  1st  Inf. 
IstLtlstCav. 
l8tfLt&R.O. 

M.  l?th  Inf 
2d  Lt  19th  Inf. 

Ist  Lt  4th  Inf. 
l8tLt2(l  Art. 
Ist  Lt  3(1  Cav. 
iBtLt  19th  Inf. 

1st  Lt  6th  Cav. 
2d  Lt  &  R  Q. 
M.  4  th  Cav. 
Ist  Lt  5th  Cav. 

IstLtlstCav. 
1st  Lt  16th  Inf. 

Ist  Lt  1st  Art 
IstLtlstCav. 


1st  Lt  3d  Cav. 
iBtLt&RQ. 
M.  7th  Cav. 
2d  Lt  16th  Inf 
1st  Lt  18th  Inf. 
Int  Lt  3d  Cav. 

Capt  Ord 

2d  Lt  6th  Inf  . 
2d  Lt  19th  luf . 
lstLt25thInf 
2d  Lt  12th  Inf 
IstLtlstCav. 
1st  Lt  20th  Inf. 


iRtLtSthArt 
2(1  Lt  20th  Inf. 
2d  Lt  5th  luf  . 
iHt  Lt  1st  Inf . 


LtCol.. 


Major., 


Captain. 
Captain. 


Captain. 


Mnjor.. 


Captain . 


Charlotte,  N.  C 

Camp  Verde,  Arizona. 
Fort  McPherson,  Neb. 
Fort  Stevenson,  Dak. . 

Unionville,  S.  C 

Fort  Sully,  Dakota.-.. 
Detroit  Arsenal,  Mich . 
Camp  Warner,  Oregon. 

Fort  Wavne,  Mich 

Baffalo.N.Y 

Camp  Apache,  Ariz... 
Fort Kice, Dakota.  ... 

Jackson  Barracks.New 
Orleans,  La. 

Lexington,  Ky 

Point  San  Jom6,  Cal . . . 
Camp  Hualpai,  Ariz  . . 
Baton  Kouge,  La 

Aberdeen,  Miss 

Fort  Kicbardson,  Tex . 

Cav.  depot,  St  Louis, 

Missouri. 
Camp  Harney.  Oregon . 

Tallahassee,  Fla    

San  Augustine,  Fla  . . . 
Fort  Wood,  N.Y.H... 
In  the  field,  Arizona  . , 
Fort  Whipple,  Anz . . . 
Camp McUo well,  Ariz. 
Louisville,  £y 

Hnraboldt,  Tenn 

Yorkvme,S.C 

Camp  G-rant  Ariz 

Kennebec  arsenal,  Me . 
Newport  on  Mo.  River. 
Holly  Springs,  Miss . . . 
Fort  Stockton,  Texas. . 

Fort  Hall,  Idaho 

Camp  Bidwell,  Cal  . . . 
Fort  Wads  worth,  Dak. 
Newport  James  Biver, 
Dakota. 

Fort  Sullivan.  Me 

Fort  Totten,  Dakota . . 
Drywood  Camp,  Kans. 
Madison  Barks,  N.  Y  . 


Time  during  year  on  daty 
as  A.  A.  Q.  M. 


Dec.  11, 1871,  to  Mar.  16, 1872. 
July  1  to  December  4, 1871. 
March  31  to  June  30,  1872. 
June  17  to  June  30,  1872. 
July  25  to  August  3,  1871. 
Sept  22,  1871,  to  Apr.  30, 1872. 
Nov.  7,  1871,  to  June  30, 1872. 
July  1, 1871,  to  Aug.  24, 1871. 
July  1, 1871,  to  June  1, 1872. 
June  1  to  30,  1872. 
Aug.  1, 1871,  to  June  30, 1872. 
July  1, 1871,  to  May  29,  1872. 

July  1,  1871,  to  June  30, 1872. 

December  12  to  24, 1871. 
January  17  to  June  30, 1872. 
Oct  31  to  Nov.  30,  1871. 
July  1  to  12  and  Aug.  1  to  31, 

1871. 
Aug.  7  to  Sept  30, 1871. 
July  1  1871,  to  Feb.  4, 18T2. 


to  Aug.  10, 1871. 


July  1  to  Oct  21. 1871. 
July  4  and  5, 1871. 
July  5,  1871,  to  June  30, 1873. 
Aug.  1, 1871,  to  April  30, 1872. 
July  1  to  Sept  10, 1871. 
May  1  to  June  30, 1872. 
July  1  to  Aug.  15, 1871. 
July  1, 1871,  to  Feb.  89, 1872. 

Aug.  11. 1871,  to  June  30, 1872. 
July  1. 1871,  to  June  30, 187S. 
July  1, 1871,  to  Jan.  31, 1872. 
July  1, 1871,  to  June  30, 1872. 

to  June  30, 1872. 

Dec.  29, 1871,  to  June  30,  1872. 
Juntfl  to30, 1872. 
July  1, 1871,  to  Mar.  31, 18T2. 
Sept  1, 1871.  to  June  30, 1872. 
Jan.  31  to  May  31, 1872. 
Jane  3  to  30, 1872. 

July  1, 1871,  to  June  30, 1872. 
July  1  to  31, 1871. 
June  26  to  30.  1872. 
June  12  to  30,  1872. 


C—  SiaUoitH  and  duties  of  officers  of  t^e  Quartermaster's  Department,  July  1, 1872. 

I. 

qUARTKR  M  A5TER-OENERAL. 

MeigR,  Brevet  Major-General  M.  C,  WashiDgton,  D.  C. 

COI^NELS  AND  ASSISTANT  QUABTER.M.Vi>TKR-aEXEKAL8. 


Allen,  Brevet  Major-Geneial  Robert,  Qnartermaster-Generars  Office,  Washington. 
D.  C. 

Rncker,  Brevet  Major-General  Daniel  H.,  chief  quartermaster  Military  Division  of 
the  Missonri,  and  in  charge  of  depot,  Chicago,  Illinois. 

Ingalls,  Brevet  Major-General  Rufiis,  in  charge  of  depot,  and  chief  quartermaster 
Department  of  the  East,  New  York  City. 

Easton,  Brevet  Major-General  Langdon  C,  chief  quartermaster  Military  Division  of 
the  Atlantic,  in  charge  of  depot  and  Schuylkill  nrseual,  Philadelphia,  Pennsylvania. 

Van  Vliet,  Brevet  Major-General  Stewart,  chief  quartermaster  Depaitment  of  the 
Missouri,  Fort  Leavenworth,  Kansas,  on  leave  of  absence. 
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LIEUTEXANT-COLOXELS  AND  DEPUTY  QUARTERMASTER-GENERALS. 

Holabird,  Brevet  Brigadier-General  Samuel  B.,  chief  qaartermaster  Department  of 
Texas,  San  Antonio,  Texas. 

Tyler,  Brevet  Major-General  Robert  O.,  chief  quartermaster  Military  Division  of  the 
Pacific,  San  Francisco,  California. 

Tompkins,  Brevet  Brigadier-General  Charles  H.,  chief  quartermaster  Department  of 
Dakota,  Saint  Paul,  Minnesota. 

Ekin,  Brevet  Brigadier-General  Jamcis  A.,  chief  quartermaster  Department  of  the 
South,  liouisville,  KeUtucky. 

Myers,  Brevet  Brigadier-General  Frederick,  chief  quartermaster  District  pf  New 
Mexico,  Sant-a  F6,  New  Mexico. 

Ransom,  Hyatt  C,  quartermaster  District  of  Montana,  and  post  quartermaster  Fort 
Shaw,  Montana  Territory. 

Eddy,  Brevet  Colonel  Asher  R.,  chief  quartermaster  third  qi^rtermaster's  district, 
Department  of  the  East,  Philadelphia,  Pennsylvania. 

Saxton,  Brevet  Brigadier-General  Rufus,  chief  quartermaster  Department  of  the  Co- 
lumbia, Portland,  Oregon. 

^[AJORS  AND  QUARTERMASTERS. 

Montgomery,  Alexander,  chief  quartermaster  second  quartermaster's  district.  De- 
partment of  the  East,  Boston,  Massachusetts. 

Moore,  Brevet  Brigadier-General  Tredwell,  post  quartermaster  Fort  Adams,  Rhode 
Island. 

Bingham,  Brevet  Brigadier-GeneraUudsonD.^Quartermarter-General'B  Office,  Wash- 
ington, D.  C. 

Perry,  Brevet  Brigadier-General  Alexander  J.,  chief  quartermaster  Department  of 
the  Platte,  Omaha,  Nebraska. 

Hod^s,  Brevet  Lieutenant-Colonel  Henry  C,  closing  accounts,  Philadelphia,  Penn- 
sylvania. 

.   Chandler,  Brevet  Colonel  John  G.,  in  charge  of  depot,  and  acting  chief  quartermas- 
ter Department  of  the  Missouri,  Fort  Leavenworth,  Kansas. 

SawteUe,  Brevet  Brigadier-General  Charles  G.,  chief  quartermaster  Department  of 
California,  and  in  charge  of  depot,  San  Francisco,  California. 

Dana,  Brevet  Brigadier-General  James  J.,  chief  quartermaster  Department  of  Arizo- 
na, Prescott,  Arizona  Territory. 

Potter,  Brevet  Br)j^adier-G^eral  Joseph  A.,  chief  quartermaster  Department  of  the 
Lakes,  Detroit,  Michigan. 

Batchelder,  Brevet  Colonel  Richard  N.,  chief  quartermaster  first  quartermaster's  dis- 
trict, Department  of  the  East,  New  York  Cit3'. 

Ludington,  Brevet  Lieutenant-Colonel  Marshall  I,  Quartermaster-Generars  Office, 
Washin^n,  D.  C. 

Moore,  Brevet  Lieutenant-Colonel  James  M.,  closing  accounts.  Fort  Leavenworth, 
Kansas. 

Belger,  James,  quartermaster,  Galveston,  Texas. 

Myers,  Brevet  Brigadier-General  William,  in  charge  of  depot,  Washington,  D.  C. 

Enos,  Brevet  Colonel  Herbert  M.,  on  sick  leave,  Waukesha,  Wisconsin. 

Card,  Brevet  Brigadier-General  Benjamin  C^  in  charge  oJ:  depot,  San  Antonio,  Texas 

CAPTAINS  AND  ASSISTANT  QUARTERMASTERS. 

Reynolds,  Brevet  Lieutenant  Colonel  Charles  A.,  in  charge  of  depot,  Cheyenne,  Wy- 
oming Territory. 

Dandy,  Brevet  Brigadier-General  George  B..  Fort  Abercrombie,  Dakota  Territory. 

Weeks,  Brevet  Lieutenant-Colonel  George  H.^  under  orders  to  report  in  person  to  the 
Quartermaster-General. 

Carling,  Brevet  Lieutenant-Colonel  Enas  B.,  Fort  Monroe,  Virginia. 

Hughes,  William  B.,  chief  quartermaster  Department  of  the  Gulf,  New  Orleans, 
Louisiana. 

Robinson,  Brevet  Major  Augustus  G.,  en  route  changing  station  from  Fort  Hays,  Kan- 
sas, to  Fort  Sill,  Indian  Terrritory. 

Baker,  Edward  D.,  Salt  Lake  City,  Utah  Territory. 

James,  Brevet  Lieutenant-Colonel  Henry  W.,  in  charge  of  depot.  Fort  Vancouver, 
Washington  Territory. 

Inman,  Brevet  Lieutenant-Colonel  Henry,  awaiting  orders,  Fort  Abercrombie,  Da- 
kota Territory. 

.    Lee,  Brevet  Lieutenant-Colonel  James  G.  C,  in  charge  of  depot.  Yuma  depot,  Arizona 
Territory. 
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Gillifis,  James,  Chicago,  Ulinois. 

Eckerson,  Brevet  Major  Theodore  J.,  awaiting  orders,  Chester,  Pennsylvania. 

MoGonnigle,  Brevet  Colonel  Andrew  J.,   in  charge  of  depot,  Fort  Union,  New 
Mexico. 

Grimes,  Brevet  Migor  Edward  B.,  in  charge  of  depot.  Saint  Louis,  Missouri. 

Scully,  Brevet  Colonel  James  W.,  Fort  Rice,  Dakota  Territory. 

Howell,  Brevet  Major  William  T.,  Fort  Griffin,  Texas. 

Foster,  Brevet  Colonel  Charles  W.,  Sioux  City,  Iowa. 

Bradley,  George  W.,  in  charge  of  depot,  Charleston,  South  Carolina. 

Barstow,  Brevet  Lieutenant-Colonel  ^imon  F.,  on  duty  as  aid-de-camp,  headquar- 
ters Military  Division  of  the  Atlantic,  Philadelphia,  Pennsylvania. 

Belcher,  Brevet  M%jor  John  H.,  in  charge  of  depot,  Omaha,  Nebraska. 

Kirk,  Ezra  B.,  Camp  Supply,  Indian  Territory. 

Kimball,  Amos  S.,  Fort  Riley,  Kansas. 

Rockwell,  Brevet  Lieutenant-Colonel  Almon  F.,  Fort  Sill,  Indian  Territory'. 

Smith,  Gilbert  C,  San  Francisco,  California. 

Hunt,  Brevet  Lieutenant-Colonel  Thomas  B.,  awaiting  orders,  San  Antonio,  Texas. 
.  Strang,  Brevet  Lieutenant-Colonel  Edward  J.,  Brownsville,  Texas. 

Constable,  Nathaniel  S.,  Fort  Concho,  Texas. 

Furey,  Jonn  V.,  Tucson,  Arizona  Territory. 

Forsyth,  Brevet  Msjor  Lewis  C,  Fort  Ellis,  Montana  Territory. 

Hoyt,  Charles  H.,  in  charge  of  depot,  Jeffersonville,  Indiana. 

Blunr,  Brevet  Colouel  Asa  P.,  on  leave  of  absence. 

CAPTAINS  AND  MILITARY  STORE-KEEPERS. 

Potter,  Reuben  M.,  acting  assistant  quartermaster,  Pittsburgh,  Pennsylvania. 
AUigood,  Charles  A.,  acting  assistant  quartermaster^  Baltimore,  Maryland. 
Rodgers,  John  F.  Jeffersonville,  Indiana. 

Hull,  Gustavus  A.,  acting  assistant  quartermaster,  Fort  Sanders,  Wyoming  Terri- 
tory. 
Dimpfely  George  H.  A.,  settling  accounts,  San  Francisco,  California. 
Sawyer,  Nathan  D.  A.,  acting  assistant  quartermaster,  Victoria,  Texas. 
Livers,  John,  Fort  Leavenworth,  Kansas. 
Lieber,  Hamilton,  Fort  Snelling,  Minnesota. 
Yan  Antwerp,  Yerplanck,  Philadelphia,  Pennsylvania. 

Barrett,  Addison,  acting  assistant  quartermaster,  Yerba  Buena  Island,  California. 
Martin^  William  P.,  acting  assistant  quartermaster,  Columbia,  South  Carolina. 

IL 

QUARTERMASTER- general's  OFFICE. 

Meigs,  Brevet  M%jor-General  Montgomery  C,  Quartermaster-General;  Allen,  Brevet 
Mijor-General  Robert,  assistant  quartermaster-general;  Brngham,  Brevet  Brigadier- 
General  Judson  D.,  quartermaster;  Ludington,  Brevet  Lieutenant-Colonel  Marshall 
I.,  quartermaster. 

general  depots  estabijshed  by  general  orders  no.  32,  i(eadquarters  army, 

APRIL  8, 1869. 

New  Yorlc, — Ingalls,  Brevet  Major-General  Rufus,  assistant  quartermaster-general  in 
charge. 

Pkiladelpliia  and  SchuyUcUl  Arsenal,  Pennsylvania. — Easton,  Brevet  Mf^or-General 
Langdon  C.,  assistant  quartermaster-general,  in  charge ;  Van  Antwerp,  Captain  Yer- 
planck, military  store-keeper. 

Washington,  I),  C« — Myers,  Brevet  Brigadier-General  William,  quartermaster,in  charge. 

Jtrfersonville,  Indiana, — Hoyt,  Captain  Charles  H.,  assistant  quartermaster,  in  charge ; 
Rodgers,  Captain  John  F.,  military  storekeeper. 

MILITARY  DIVISION  OF  THE  ATIANTIC. 

Headquarters,  Philadelphia,  Pennsylvania, — Easton,  Brevet  M^jor-General  Langdon 
C,  assistant  quartermaster-general,  chief  quartermaster. 

Department  of  the  East,  headquarters,  New  York  City, — Ingalls,  Brevet  Migor-General 
Ruins,  assistant  quartermaster-general,  chief  quartermaster;  Eddy,  Brevet  Colonel 
Asher  R.,  deputy  quartermaster-general,  Philadelphia,  Pennsylvania ;  Mont^mery, 
Mi^or  Alexander,  quartermaster,  BDston,  Massachusetts ;  Moore,  Brevet  Brigadier-Gen- 
eral Tredwell,  quartermaster,  Fort  Adams,  Rhode  Island ;  Hodges,  Brevet  Lieutenant- 
Colonel   Henry   C,  quartermaster,  settling   accounts,  Philadelphia,  Pennsylvania; 
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Batchelder,Biovet  Colonel  Richard  N.,  qnartermaster,  New  York  City  ;  Carting,  Brevet 
Ldeatenant-Colonel  Elias  B.,  assistant  quartermaster,  Fort  Monroe,  Virginia;  Potter, 
Captain  Renben  M.,  military  store-keeper,  Pittsburgh,  Pennsylvania;  Alligood,  Captain 
Charles  A.,  military  store-keeper,  Baltimore,  Marjiand. 

Department  of  the  LakeSf  headquarters^  Detroit,  Michigan. — Potter,  Brevet  Brigadier- 
Gent  ral  Joseph  A.,  quartermaster,  chief  quartermaster. 

,  MILITARY  DIVISION  OF  TEE  MISSOURI. 

UeculquarierSj  Chicago,  Illinois, — Rucker,  Brevet  Major-G en '^ral  Daniel  H.,  assistant 
quartermaster-general,  chief  quartermaster;  Grimes,  Brevet  Major  Edward  B.,  assist- 
ant quartermaster,  Saint  Louis,  Missouri;  Gilliss,  Captain  James,  assistant  quartor- 
maater,  Chicago,  Illinois. 

Department  of  the  Missouri,  headquarters,  Fort  Leavenworth,  Kansas, — Van  Vliet,  Brevet 
Major-General  Stewart,  assistant  quartermaster-general,  chief  quartermaster,  on  leave 
of  absence;  Myers,  Brevet  Brigadier-General  Frederick,  deputy  quartermaster-general, 
Santa  F6,  New  Mexico;  Chandler, Erjvet  Colonel  John  G.,  qnartermaster, Fort  Leaven- 
worth, Kansas;  Moore,  Brevet  Lieutenant-Colonel  James  M.,  quartermaster,  settling 
accounts,  Fort  Leavenworth,  Kansas;  Robinson,  Brevet  Major  Augustus  G.,  assistant 
quartermaster,  en  route  from  Foxt  Hays,  Kansas,  to  Fort  Sill,  Indian  Territory; 
McGonnigle,  Brevet  Colonel  Andrew  J.,  assistant  quartermaster.  Fort  Union,  New  Mex- 
ico; Kirk,  Captain  Ezra  B.,  assistant  qnartermaster,  Camp  Supply,  Indian  Territory; 
Kimball,  Captain  Amos  S.,  assistant  qnartermaster,  Fort  Riley,  Kansas;  Livers,  Cap- 
tain John,  military  store-keeper,  Fort  Leavenworth,  Kansas. 

Department  of  the  Platte,  headquarters,  Omaha,  Nebraslea, — Perry,  Brevet  Brigadier- 
General  Alexander  J.,  quartermaater,  chief  quartermaster;  Revnolds,  Brevet  Lieu- 
tenant-Colonel Charles  A.,  assistant  quartermaster,  Cheyenne,  Wyoming  Territory; 
Baker,  Captain  Edward  D.,  assistant  quartermaster.  Salt  Lake  City,  Utah  Territory  ; 
Belcher,  Brevet  Major  John  H.,  assistant  qnartermaster,  Omaha,  Nebraska;  Hull,  Cap- 
tain Gustavns  A.,  military  store-keeper.  Fort  Sanders,  Wyoming  Territory, 

Department  of  Dakota,  headquarters,  Saint  Paul,  Minnesota, — Tompkins,  Brevet  Briga- 
dier-General Charlea  H.,  deputy  quartermaster-general,  chief  quartermaster;  Ransom, 
Lieutenant-Colonel  Hyatt  C,  deputy  quartermaster-general,  Fort  Shaw,  Montana 
Territory ;  Dandy,  Brevet  Brigadier-General  George  B.,  assistant  quartermaster,  Fort 
Abercrombie,  Dakota  Territory;  Inman,  Brevet  Lieutenant* Colonel  Henry,  assistant 
quartermaster,  awaiting  orders,  Fort  Abercrombie,  Dakota  Territory ;  Scully,  Brevet 
Colonel  James  W.,  assistant  quartermaster.  Fort  Rice,  Dakota  Territory ;  Foster,  Brevet 
Colonel  Charles  W.,  assistant  quartermaster,  Sioux  City,  Iowa;  Forsyth,  Brevet  Major 
Lewis  C,  assistant  qnartermaster.  Fort  Ellis,  Montana  Territory;  Lieber,  Captain 
Hamilton,  military  store-keeper.  Fort  Snelling,  Minnesota. 

Department  of  Texas,  headquarters,  San  Antonio,  Texas, — Holabird,  Brevet  Brigadier- 
General  S.  B.,  depnty  quartermaster-general,  chief  quartermaster ;  Belger,  Major  James, 
quartermaster,  Galveston,  Texas;  Card,  Brevet  Brigadiejr-Generul  Benjamin  C, 
qnartermaster,  San  Antonio,  Texaa;  Howell,  Brevet  Major  William  T.,  assistant 
quartermaster.  Fort  GrifBn,  Texas;  Rockwell,  Brevet  Lieutenant-Colonel,  Almon  F., 
assistant  quartermaster,  Fort  Sill,  Indian  Territory ;  Hunt,  Brevet  Lieutenant-Colonel 
Thomas  B.,  assistant  qnartermaster,  awaiting  orders,  San  Antonio,  Texas ;  Strang, 
Brevet  Lieutenant-Colonel  Edward  J.,  assistant  quartermaster,  Brownsville,  Texas ; 
Constable,  Captain  Nathaniel  S.,  assistant  qnartermaster,  Fort  Concho,  Texas ;  Sawyer , 
Captain  Nathan  D.  A.,  military  store-keeper,  Victoria,  Texas. 

MnJTART  DIVISION  OP  THE  PACIFIC. 

Headquarters,  San  Francisco,  CaZi/bmia.— Tyler,  Brevet  Major-General  Robert  O., 
deputy  quartermaster-general,  chief  quartermaster ;  Dimpfel,  Captain  George  H.  A., 
military  store-keeper,  awaiting  orders,  San  Francisco,  California. 

Department  of  California^  headquarters,  San  Francisco,  California, — Sawtelle,  Brevet 
Brigadier-General  Charles  G.,  quart^srmaster,  chief  quartermaster;  Smith,  Captain 
Gilbert  C,  assistant  quartermaster,  San  Francisco,  California;  Barrett,  Captain  Addi- 
'eon,  military  store-keeper,  Yerba  Buena  Island,  California. 

Dq>artment  of  Arizona,  headquarters,  Prescott,  Arizona  Territory, — ^Dana,  Brevet  Briga- 
dier-General James  J.,  C|narterin aster,  chief  quartermaster:  Lee,  Brevet  Lieutenant- 
Colonel  James  G.  C,  assistant  quartermaster,  Yuma  depot,  Arizona  Territory;  Furey, 
Captain  John  V.,  assistant  quartermaster,  Tncson,  Arizona  Territory. 

Department  of  the  Columbia,  headquarters,  Portland,  Oregon, — Saxton,  Brevet  Brigadier- 
General  Rufus,, depnty  quartermaster-general,  chief  quartermaster;  Janes,  Brevet 
Lieutenant-Colonel  Henry  W.,  assistant  quartermaster.  Fort  Vancouver,  Washington 
Territory. 
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DEPARTMENT  OF  THE  SOUTH. 

Headquarters,  LouUviUe J  Kentucky, — Ekin,  Brevet  Brigadier-General  James  A.,  deputy 
qnartermaster-general,  chief  quartermaster ;  Bradley,  Captain  George  W.,  assistant 
quartermaster,  Charleston,  South  Carolina;  Martin,  Captain  William  P.,  military 
store-keeper,  Columbia,  South  Carolina. 

'  DEPARTMENT  OF  THE  GUIJ'. 

Headquarters,  liew  Orleans,  Louisiana, — Hughes,  Captain  William  B.,  chief  quarter- 
master. 

MISCELLANEOUS. 

EooA,  Brevet  Colonel  Herbert  M.,  quartermaster,  on  sick-leave,  Waukesha,  Wiscon- 
sin ;  Weeks,  Brevet  Lieutenant-Colonel  George  H.,  assistant  quartermaster,  under  or- 
ders to  report  in  person  to  the  Quartermaster-General ;  Eckerson,  Brevet  Major  Theo- 
dore J.,  assistant  qoartermaster,  awaiting  orders,  Chester,  Pennsylvania;  Barstow, 
Brevet  Lieutenant-Colonel  Simon  F.,  assistant  quartermaster,  pn  duty  as  aid-de-camp 
at  headquarters  Military  Division  of  the  Atlantic,  Philadelphia,  Pennsylvania ;  Blunt, 
Brevet  Colonel  Asa  P.,  assistant  quartermaster,  on  leave  of  absence. 


2. — Report  of  Major  J,  D.  Bingham^  quartermaster  U.  8,  A. 

Quabtermasteb-General's  Office, 

Washington^  D.  C,  September  27, 1872. 

Gbnebal  :  I  have  the  honor  to  sabmit  the  following  report  of  the 
acooonts  branch  of  this  office  for  the  last  fiscal  year : 

Appropriations  for  periods  prior  to  July  1, 1870. 

On  July  1, 1871,  the  balance  of  appropriations  of  the  Quartermaster's 
Department  in  the  Treasury  for  yenrs  prior  to  July  1, 1870,  undrawn, 
was,  by  report  of  last  year $898,016  27 

Amount  placed  to  the  credit  of  appropriations  by  deposits,  derived  prin- 
cipally from  sales  during  the  year  of  public  property  purchased  from 
appropriations  of  former  years 2,467,633  61 

Add  Bums  which,  having  been  expended  by  this  Department,  have  been 
refunded  by  other  Departments 215,879  51 

Total 3,581,529  39 

Bequisitions  on  account  of  settlements  made  at  the  Treasury  of  claims 
and  accounts t 1,291,364  68 

Balance  to  credit  of  appropriations  for  periods  prior  to  July  1, 1870, 
remaining  in  Treasury  on  30th  June,  1872 2,290,164  71 

Appropriaiions  for  the  fiscal  year  ended  June  30, 1871. 

Amount  placed  to  the  credit  of  appropriations  by  deposits,  derived  prin- 
cipally from  sales  during  the  year  of  public  property  purchased  within 
the  year  ending  June  30,1871 $333,493  91 

Add  sums  which,  having  been  expended  by  this  Department,  have  been 
refunded  by  other  Departments 12,223  47 

Total 345,717  38 

Requisitions  on  account  of  settlements  made  at  the  Treasury  of  claims 
and  accounts 72,855  13 

Balance  to  credit  of  appropriations  for  the  year  ended  30th  of  June, 
1871,  remaining  in  Treasury  30th  June,  1872 272,862  25 
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Appropi^iaiions  for  the  fiscal  year  ended  June  30, 1872. 

Appropriations  for  the  fiscal  year  ended  June  30,  1872,  act  of  Congress 

approved  March  3, 1871 $11,055,000  00 

Appropriations  for  deficiencies,  act  of  Con^press  approved  May  18, 1672.        1, 450, 000  00 

Amoant  placed  to  the  credit  of  appropriations  by  deposits,  derived 
principally  from  sales  during  the  year  of  public  property  purchased 
within  the  year  ended  June  30,  1872 110,804  46 

Add  sums  which,  having  been  expended  by  this  Department,  have  been 
refunded  by  other  Departments 1,680  30 

Total 12,617,484  76 

Remittances  to  officers  for  disbursements  on  requests  of 

the  Quartermaster-General $12,238,169  09 

Requisitions  by  the  Secretary  of  War  on  requests  of 

the  Ordnance  Department 20,800  00 

Requisitions  on  account  of  settlements  made  at  the 

Treasury  of  claims  and  accounts 258,652  28 

12,517,621  37 

Balance  of  appropriations  for  the  fiscal  year  ended 
June  30, 1872,  remaining  in  the  Treasury  30th  June, 
1872 99,863  39 

The  accounts  arid  vouchers  which  h^ve  passed  the  administrative  ex- 
amination of  this  office  and  been  transmitted  to  the  Treasury  for 
final  examination  and  settlement  since  the  last  annual  report  show 
disbursements  from  appropriations  of  years  prior  to  the  fiscal  year 
ended  June  30, 1872,  amounting  to $35,256,492  42 

In  the  fiscal  year  ending  June  30, 1872 4,532,361^ 

Total 39,788,854  11 


Appropriations  are  charged  with  these  disbursements  as  follows : 

1.  Appropriations  for  the  Quartermaster's  Department,  viz : 

Regular  supplies $14,300,023  72 

Incidental  expenses 4,061,144  77 

Purchase  of  cavalry  and  artillery  horses 903, 226  81 

Barracks  and  quarters 6,633,339  40 

Army  transportation 11,712,509  35 

Mileaee,  transportation  of  officers'  baggage 549, 711  68 

Material  for  and  amount  expended  in  tne  purchase  and 
preparation  of  clothing,  camp  and  garrison  equip- 
age   727,558  25 

Purchase  of  stoves 225,869  61 

National  cemeteries 597,811  56 

$39,711.195  15 

2.  Special  appropriations  and  expenditures  for  other 
Departments,  viz : 

Pay  Department 14,061  22 

Medical  Department 5,589  40 

Ordnance  Department 1,361  47 

Navy  Department 440  31 

Indian  Department r...  34,842  55 

Subsistence  Department 381  51 

Army  contingencies 11,003  14 

Military  telegraphs 5,410  01 

United  States  Military  Academy 1,717  28 

Recruiting  service 55  15 

Keconstruct ion  service 1,642  90 

I^nreau  of  Refugees,  Freedmen  and  Abandoned  Lands.  1, 069  62 

Care,  &c.,  of  sick  and  disabled  soldiers 84  40 

77,658  96 

Total  disbursements  exhibited  by  the  accounts  examined  dur- 
during  the  year 39,788,854  11 
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The  following  tables  exhibit  the  number  of  money-accounts  and  prop- 
erty-returns on  hand  at  the  commencement  of  the  fiscal  year,  the  num- 
ber received  and  examined  during  the  year,  and  the  number  remaining 
on  hand,  unexamined,  at  the  close  of  the  year: 

Money-accounts, 


For  what  calendar  year. 

1862. 

1863. 

1864. 

1866. 

1867. 

1S6R. 

1869. 

1870. 

1871. 

1872. 

Total. 

On  ImiiA  JiOv  1. 1R71 

209 
36 

2,000 
2 

2,745 
25 

1,224 
1,&45 

i,"i86' 

6,178 

Received  during  the  year 

1 

6 

3 

2 

1 

3,109 

Total 

1 
1 

6 
6 

3 
3 

2 
2 

1 
1 

247 

2.00-2 

2,770 
2.770 

3,069 
827 

1,186 

1 

9,287 

Examined  dazing  the  year 

247   2,002 

5,860 

Oiiliand,nnexamined,Jtilyl,  1872 

2,242 

1,185 

3,427 

1 

Property-returns, 


• 
For  what  calendar  year. 

1862. 

1863. 

1864. 

1865. 

1666. 

1867. 

1868. 

318 

8 

1869. 

3,239 
57 

1870. 

1871, 

1872. 
821 ' 

ToUl. 

On  hand  JiiIt  1  1071 

4,170 
25 

1.105 
2,541 

8,832 

Beceived  during  the  year 

6 

6 
6 

34 

24 

84 

25 

25 

25 

8 

.1 

4 

3,990 

Total   

8 
8 

1 
1 

4 
4 

336 
326 

3,296 

4.195 

3,646 
1,930 

821 

12,353 

Examined  during  the  year 

3.296  4,195 

9,815 

On  handfUnexamined,  July  1, 1872 

^ 

1,716 

821 

2,537 

At  the  date  of  this  report  the  number  of  money-accounts  pertaining 
to  years  prior  to  1872  remaining  in  the  files  unexamined  is  668.  The 
number  of  such  property-returns  is  1,056. 

Previous  to  the  fiscal  year  the  examination  of  property-returns  was 
only  x>artially  made  in  this  office,  and  completed  by  the  accounting 
officers  of  the  Treasury.  Under  General  Orders  No.  64,  Adjutant  General's 
Office,  October  25, 1871,  a  complete  examination  of  property-returns  is 
now  made  in  this  office,  and  they  are  not  forwarded  to  the  Treasury 
Department  until  all  necessary  corrections  have  been  made.  Notwith- 
standing the  increase  of  work  resulting  from  this  change,  a  very  satis- 
factory gain  has  been  made  on  the  work  in  arrears. 

During  the  year  eighty  settlements  have  been  made  of  officers'  ac- 
counts under  the  act  of  June  23,  1870.  The  amount  allowed  by  such 
settlements  is  $52,159.70. 

The  number  of  clerks  employed  in  the  accounts  branch  is  fifty-six, 
classified  as  follows :  One  of  class  four,  five  of  class  three,  six  of  class 
two,  and  forty-four  of  class  one.  So  large  a  proportion  in  the  lowest 
grades  has  the  effect  of  causing  some  of  the  most  efficient  to  seek  and 
obtain  promotion  in  other  offices. 

Believing  that  the  efficiency  of  the  branch  would  be  greatly  increased 
thereby,!  respectfully  recommend  that  the  clerks  in  this  branch  be  classi- 
fied as  follows :  One  clerk  of  class  four,  twelve  clerks  of  class  three, 
sixteen  clerks  of  class  two,  and  twenty-seven  clerks  of  class  one. 
1  am,  very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Quartermaster^  Brevet  Brigadier- General,  U.  S.  A. 

The  Quartermaster-General  of  the  Army. 

12  w 
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3. — Report  of  Major  J,  D.  Bingham^  quartermaster  U.  S.  A, 

Quartermaster-General's  Office, 

Washington,  D.  0.,  September  30, 1872, 

General  :  I  have  the  honor  to  submit  the  following  report  of  the 
clothing  branch  of  this  office  for  the  fiscal  year  ended  June  30, 1872. 

The  work  of  this  branch  has  been  as  follows :  The  distribution  of 
clothing  and  equipage  required  by  the  Armv,  to  the  various  military 
posts  throughout  the  country ;  replenishing  the  stock  with  articles  not 
on  hand,  and  required :'  the  care  and  preservation  of  the  large  stock  of 
clothing,  equipage,  and  materials  on  hand  at  the  two  principal  depots 
at  Philadelphia  and  Jeffersonville. 

The  issues  of  clothing  and  equipage  to  the  Army  are  exhibited  in  the 
accompanying  statement,  marked  1.  The  same  statement  shows  the 
large  quantities  of  clothing  which  have  been  sold  during  the  fiscal  year, 
principally  on  account  of  its  unserviceable  condition,  either  from  dam- 
age by  moths,  long  storage,  or  other  defects  discovered  while  being 
o^rhauled  preparatory  to  repacking  for  issue  or  for  storage.  The 
amount  realized  from  sales  of  this  kind,  which  have  generally  been 
made  at  public  auction  after  due  advertisement,  and  from  sales  of 
clothing  made  to  of&cers  of  the  Army  for  their  own  use,  was 
$1,861,373.63,  of  which  $1,843,831.40  were  dei)osited  in  the  Treasury  of 
the  United  States,  as  provided  by  law.  Of  this  amount,  $1,291,830.16 
were  obtained  at  the  sale  at  Jeifersonville,  in  September,  1871.  Only 
$1,266,830.16  of  this  amount  have  been  turned  into  the  Treasury,  as 
$25,000  worth  of  the  clothing  thus  sold  was,  under  authority  of  the 
Secretary  of  War,  transferred  by  one  of  the  purchasers  to  the  National 
Asylum  for  Disabled  Volunteers  (General  B.  F.  Butler,  president)  and 
the  account  presented  to  said  institution  for  payment.  The  records  of 
the  office  do  not  show  that  this  aihount  has  been  placed  on  the  books  of 
the  Treasury  Department  to  the  credit  of  the  Quartermaster's  Depart- 
ment. Five  hundred  and  ten  thousand  four  hundred  and  twenty-three 
dollars  and  seventeen  cents  were  realized  from  sales  made  at  the 
Schuylkill  Arsenal,  at  Philadelphia,  Pennsylvania.  The  original  cost 
of  the  articles  sold  during  the  fiscal  year  was  $10,369,950.59. 

The  appropriations  by  Congress  for  clothing  and  equipage  during  the 
fiscal  year,  including  $50,000  appropriated  for  preservation  of  the  stock 
on  hand,  were  $650,000,  to  which  should  be  added  $17,542.23,  received  by 
various  officers  from  sales,  and  again  used  in  the  purchase  of  articleis 
of  clothing  and  equipage.  The  expenses  oa  account  of  clothing  and 
equipage  were  $667,529.63.  Balance  in  Treasury,  $13.20.  The  amount 
turned  into  the  Treasury  from  sales  of  clothing  and  equipage  was 
$1,843,831.40,  an  excess  of  $1,176,302.37  over  the  amount  used  for 
clothing  and  equipping  the  Army  during  the  same  period. 

Upon  the  recommendation  of  the  Quartermaster-General,  the  Secre- 
tary of  War  authorized  the  transfer  of  the  control  and  issue  of  knap- 
sacks, haversacks,  canteens,  and  great-coat  straps  from  the  Quarter- 
master's to  the  Ordnance  Department  ]  and  all  of  those  articles  found 
to  be  in  a  serviceable  condition  have  been  turned  over  to  that  Depart- 
ment. The  sum  of  $20,800  was  also  transferred  from  the  appropri- 
ation for  clothing  to  that  for  ordnance,  this  being  the  amount  appropri- 
ated by  Congress  for  the  purchase  of  such  articles.  Forty-one  thousand 
nine  hundred  and  fifty-three  dollars  will  also  be  transferred  from  this 
year's  appropriation  for  the  same  purpose. 

In  my  last  report,  reference  wa^s  made  to  the  great  losses  sustained  by 
the  Quartermaster's  Department  from  the  destruction  of  woolen  fabrics 
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hjf  the  ravages  of  moths  and  to  the  experiments  then  being  made  to 
protect  the  large  supplies  on  hand  by  use  of  a  process  said  to  render 
woolen  articles  moth-proof.  Congress  having  appropriated  a  sufficient 
amoont  to  make  the  trial  on  a  more  extended  scale,  great  and  uniform 
coats,  blouses,  and  materials  were  submitted  to  the  process,  and  from 
reports  of  officers  to  whom  such  articles  were  issued,  and  also  from  the 
officers  in  "Charge  of  depots,  it  a|)pears  that  the  results  of  the  trial  have 
been  very  favorable,  and  it  is  expected  that  large  losses  will  be  avoided 
hereafter.  Of  the  amount  appropriated  for  this  purpose  by  Congress 
at  its  last  session,  a  i^ortion  is  now  being  expended  in  the  preparation 
of  materials  iR  store. 

The  brass-screwed  bootees  referred  to  in  last  year's  report,  of  which  a 
limited  supply  was  procured  and  issued  to  troops  for  trial,  having  given 
such  nniver^l  satisfaction,  the  Quartermaster-General  submitted  the 
subject  to  the  Secretary  of  War,  who,  upon  the  recommendation  of  a 
board  of  officers,  selected  the  brass-screwed  boot  and  bootee  as  the 
standard  for  the  Army.  The  old  stock  of  boots  and  bootees  in  store 
since  the  war  having  deteriorated  to  such  an  extent  as  to  render  them 
unfit  for  issue  to  enlisted  men,  purchases  of  the  brass-screwed  are  now 
made  to  fill  all  requisitions.  These  boots  and  bootees  are  considered 
much  superior  to  any  previously  issued  to  the  Army. 

Tlie  large  stock  of  woolen  blankets  on  hand  at  the  close  of  the  war  hav- 
ing become  exhausted,  efforts  were  mftde  to  contract  for  a  year's  supply 
that  should  be  equal  to  those  issued  to  the  Army  before  the  war.  On 
examination  it  was  ascertained  that  the  blankets  thus  contracted  for 
were  not  up  to  the  standard  intended  by  the  Quartermaster-General. 
Some  sample  blankets  were  then  obtained  from  California,  one  of  which 
was  adopted  by  the  Secretary  of  War  as  the  standard  for  future  pur- 
chases of  woolen  blankets.  A  supply  has  recently  been  purchased  by 
contract  at  San  Francisco  for  issue  to  troops  on  the  Pacific  coast,  and  a 
contract  is  now  being  made  at  Philadelphia  for  supplying  the  depot  at 
the  Schuylkill  acsenal,  all  in  conformity  with  the  new  standard.  Such 
instructions  have  been  given  relative  to  inspection  during  the  process  of 
manufacture  as  will,  it  is  believed,  secure  the  best  blankets  ever  issued 
to  the  Anny. 

Samples  of  stockings  have  also  been  manufactured  to  order  and 
adopted  as  standards,  and  it  is  expected  that  the  quality  of  stockings 
will  here^^fter  prove  satisfactory  to  the  Army. 

A  few  complaints  having  been  made  that  the  tariff  of  sizes,  according 
to  which  trousers  and  bootees  are  issued  from  the  principal  depots, 
caused  an  accumulation  at  military  posts/of  sizes  not  required,  instruc- 
tions were  given  to  furnish  the  particular  sizes  named  in  the  requisi- 
tions, without  reference  to  the  tariff,  and  for  the  careful  inspection  of 
all  articles  required  in  filling  each  requisition  before  shipment,  with  a 
view  of  furnishing  only  the  best  on  hand  and  to  secure  uniformity  of 
color  of  woolen  garments. 

The  expenses  of  the  depots  at  Philadelphia  and  Jeffersonville,  which 
had  been  about  $10,000  per  month,  have  been  reduced  to  about  $7,000 
per  month. 

The  President  of  the  United  States  having  approved  some  changes  in 
the  uniform  of  the  Army,  efforts  are  now  being  made  to  have  the  new  uni- 
form ready  for  distribution  by  the  Ist  of  December  next.  The  changes  of 
course  render  a  large  quantity  of  clothing  now  on  hand  unserviceable  and 
increase  the  expense  of  clothing  the  Army  to  some  extent.  A  further 
appropriation  by  Congress  at  its  coming  session  will  be  required  for  the 
l)resent  fiscal  year,  to  meet  the  additional  expense.    The  receipts  from 
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sales  of  clothing  and  equipage  during  the  fiseal  year,  which,  under  exist;- 
ing  laws,  are  being  covered  into  the  Treasury,  will,  it  is  believed,  amount 
to  more  than  the  appropriation  required. 

Seven  claims  on  account  of  clothing  and  equipage,  principally  under 
the  act  of  July  4, 1864,  amounting  to  $8,567.65,  have  been  received 
during  the  fiscal  year  and  have  been  acted  upon. 

The  clerical  force  of  this  branch  has  remained  the  same  during  the 
fiscal  year  as  on  the  30th  of  June,  1871,  viz,  18  clerks  and  3  laborers. 

Prior  to  the  fiscal  year  returns  of  clothing  and  equipage  were  but 
partially  examined  in  this  office,  the  examinatiosr  being  completed  at 
the  Treasury  Department.  But  under  Oeneral  Orders  !No.  7,  Adjutant- 
GeneraPs  Office,  1872,  returns  for  the  fiscal  year  have  been  thoroughly 
examined  in  this  office  and  corrected  before  being  sent  to  the  Second 
Auditor  for  final  settlement  Notwithstanding  the  increased  work 
thrown  upon  the  branch  by  such  examination,  the  work  has  been  kept 
up  to  date  throughout  the  year. 

For  further  details  of  the  operations  of  the  clothing  branch,  I  respect- 
fully refer  to  the  accompanying  statements,  viz: 

1.  Statement  showing,  as  far  as  can  be  ascertained  from  the  records 
of  this  office,  the  quantity  of  clothing,  camp  and  garrison  equipage, 
and  clothing  materials  in  the  hands  of  officers  of  the  Army  June  30, 
1871;  the  quantity  of  clothing  and  equipage  purchased,  manufactured, 
sold,  lost,  and  issued  to  the  Army  of  the  Edited  States  auring  the  fiscal 
year  ended  June  30, 1872 ;  and  the  quantity  remaining  on  hand  for  the 
supply  of  the  Army  at  that  date. 

2.  Statement  of  amounts  received  from  the  sale  of  surplus  service- 
able, unserviceable,  damaged  and  irregular  articles  of  clothing,  &c., 
sold  at  the  principal  clothing  depots,  &c.;  also  of  the  amounts  derived 
from  sales  to  officers,  &c.,  during  the  fiscal  year  ended  June  30,  1872. 

3.  Statement  showing  expenditures  on  account  of  clothing,  camp  and 
garrison  equipage  during  the  fiscal  year  ended  June  30, 1872. 

4.  Statement  of  the  amounts  received  and  expended  by  the  Quarter- 
mastei^s  Department  on  account  of  clothing  and  equipage  during  the 
fiscal  year  ended  June  30, 1872. 

5.  Statement  of  returns  of  clothing,  camp  and  garrison  equipage  re- 
ceived, examined,  and  transmitted  to  the  Treasury  Department,  and  of 
letters  received  and  written  during  the  fiscal  year  ended  June  30, 1872. 

Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Quartermaster,  United  States  Army, 

The  Quabtbrmaster-Genebal  op  the  Abmy. 
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B. — JStatanent  ahomng  expenditures  on  <iccount  of  cloiMngf  camp  and  garrison  equipage 

during  the  fiscal  year  ending  June  30,  lb72. 

Department  of  the  LakeB,  Detroit,  Michigan |250  00 

Department  of  the  East,  New  York 226  10 

Depot  at  San  Franciflco 920  00 

Depot  at  Louisville,  Kentu'fcky 53,006  71 

Depot  at  San  Antonio,  Texas 100  00 

Depot  at  New  Orleans,  Louisiana , 1,859  50 

Depot  at  Fort  Leavenworth,  Kansas 3,600  00 

Depot  at  Omaha,  Nebraska \ 120  00 

Depot  at  St.  Paul,  Minnesota 2,395  56 

Depot  at  Saint  Louis,  Missouri 7,207  77 

Depot  at  Chica^,  Illinois 1,892  00 

Depot  at  Washington,  District  of  Columbia 541  70 

Depot  at  New  York 14,967  62 

Depot  at  Jeffersonville,  Indiana ' 61,911  67 

Depot  at  Philadelphia,  Pennsylvania 497,652  06 

Columbus  arsenal 60  00 

Ordnance  Department 20,800  00 

Treasury  settlement 18  35 


T 


[•otal 667,529  03 

Bespectfully  submitted. 


J.  D.  BINGHAM, 
Quartermaster y  United  States  Army. 

Quastebmastbr-Gexkbal's  Office,  September  30, 1872. 


C. — Statement  of  amounts  reodvedfrom  the  sale  of  surplus  serviceable,  unsertnceahle^  damaged, 
and  irregular  articles  of  clothing ^  camp  and  garrison  equipage  and  materials  sold  ai  the 
priwApcU  clothing  depots  and  other  stations ;  also  of  ike  amounts  derived  from  sales  to 
officers  of  the  Army,  during  (he  fiscal  year  ending  June  30,  1872. 

From  sales  at  Jeffersonville,  Indiana - $1,266, a30  16 

From  sales  at  Philadelphia,  Pennsylvania 510, 423  17 

From  sales  at  San  Francisco,  California 60  86 

From  sales  at  Fort  Snelling,  Minnesota 1,680  10 

From  sales  at  New  Orleans,  Louisiana 7,976  93 

From  sales  at  San  Antonio,  Texas 4,331  99 

From  sales  at  Fort  Union,  New  Mexico 2,442  42 

From  sales  at  various  other  depots  and  posts 42, 509  06 

From  sales  to  officers 25,118  94 

Total: 1,861,373  63 

i.  •         .n'    ■  ■•■■■  ".  ■■=: 

Bespectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster,  United  States  Army. 

Quabtermasteb-Genebal's  Office,  Septeinher  30, 1872. 


D. — Statement  of  the  amounts  received  and  expended  by  the  Quartermaster's  Department  on 
account  of  clothing  and  equipage  during  the  fiscal  year  ending  June  30,  1872. 

Beoeipts: 

Amount. 

Appropriations  by  Congress |650,000  00 

Beoeived  from  sales 1,861,373  63 

Total  receipts 2,511,373  63 

Total  expenditures 2,511,360  43 

Balance  in  Treasury 13  20 
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Expendiinres: 

Expenditures  for  clothing  and  equipping  the  Army f 646, 710  68 

Transfer  to  Ordnance  Department  on  account  of  knapsacks 20, 800  00 

Covered  into  the  Treasury  from  sales,  &c 1,843,831  40 

Treasury  settlement 18  35 

Total... 2,511,360  43 

Respectfully  submitted. 

J.  D.  BINGHAM, 
.  Quartermasterj  United  States  Army. 

QUARTERMAfiTER-GENEKAL's  OFFICE,  September  30, 1872. 


£. — Statement  of  returns  of  clothing,  camp  and  garrison  equipage  received,  examined,  and 
transferred  to  the  Treasury  Department,  and  of  letters  received  and  ^critten,  during  the  fiscal 
year  ending  June  30, 1872. 

Number  of  returns  of  clothing  and  equipage  on  hand  June  30, 1871 118 

Number  of  returns  of  clothing  and  equipage  recelTed  during  the  fiscal  year 

ending  June  30, 1872 4,420 

Total 4,538 

Number  of  returns  of  clothing  and  equipage  examined  and  transmitted  to  the 
Treasury  Departpnent 4,458 

Remaining  on  hand  June  30, 1872 80 

Number  of  letters  received  during  the  fiscal  year  ending  June  30, 1872 4,  111 

Number  of  letters  Written  during  the  same  period.. 11,189 

Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermafter,  United  States  Army. 

QUARTERMABTER-^sfENERAL's  OFFICE,  September  30, 1872. 


4. — Report  of  Major  J.  D.  Bingham^  quartermaster  JJ.  S.  A. 

Quartermaster-General^s  Office, 
Cenieterial  Branchy  Washington,  B.  0.,  September  18, 1872. 

.  General  :  I  have  the  honor  to  submit  the  following  report  of  the 
operations  of  the  cemeterial  branch  of  this  office  during  the  fiscal  year 
ending  June  30, 1872 : 

The  number  of  interments  in  the  national  cemeteries  reported  last 
year,  317,850 ;  the  number  of  bodies  of  Union  soldiers  since  found  and 
removed  to  the  cemeteries,  116  j  number  removed  by  friends,  4;  re- 
maining in  the  cemeteries,  317,962  5  the  number  of  known,  170,162  j 
unknown,  147,800. 

The  appropriation  for  national  military  cemeteries  for  the  fiscal  year 
was  $200,000.  To  this  was  added  in  May,  1872,  a  deficiency  appropria- 
tion of  $50,000,  making  the  whole  appropriation  for  the  fiscal  year 
$250,000. 

The  following  work  has  been  done  during  the  year : 

Stone  walls  have  been  or  are  now  being  erected  around  the  following 
cemeteries,  viz:  Annapolis,  Maryland ;  Nashville  and  Stone  Eiver,  Ten- 
nessee; Marietta,  Georgia;  City  Point,  Virginia;  Jefferson  City  and 
Springfield,  Missouri;  Salisbury,  North  Carolina;  and  Beverly,  New 
Jersey. 
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Brick  walls  have  been  erected  around  the  following  cemeteries,  viz: 
Corinth  and  Natchez,  Mississippi,  and  Gamp  Butler,  lilinois. 

Superintendents'  lodges  have  been  or  are  now  being  erected  at  the 
national  cemeteries  at  Culpeper  and  Hampton,  Virginia;  New  Berne 
and  Wilmington,  North  Carolina;  Nashville  and  Stone  Eiver,  Tennes- 
see: Corinth,  Mississippi;  and  Jefferson  City,  Missouri. 

Coping  has  been  contracted  for  the  walls  around  the  national  ceme- 
teries at  Arlington,  Alexandria,  Ball's  Bluff,  and  Kichmond,  Virginia ; 
Soldiers'  Home  and  Battle  Ground,  District  Columbia;  Jefferson  Bar- 
racks, Missouri;  Nashville  and  Stone  Biver,  Tennessee;  Marietta, 
Georgia;  and  Wilmington,  North  Carolina. 

The  expenditures  have  been  as  follows : 

For  gates  for  inclosing-waUs S8,566  40 

For  waUs,  33,057  linear  feet 98,427  61 

For  lodges  for  superintendents,  eight 35,410  70 

For  trees  and  shrubs , 636  20 

For  labor 30,360  44 

For  repairs 23,361  25 

For  coping  walls,  41,853  linear  feet 46,779  29 

Miscellianeons 6,458  11 

Total c 250,000  00 


At  the  following  national  cemeteries  permanent  lodges  for  superin- 
tendents are  required,  viz:  Anderson ville,  Georgia;  Brownsville,  Texas; 
Camp  Nelson,  Kentucky j  Fayetteville,  Arkansas;  Beaufort,  South 
Carolina;  Fort  Gibson,  Indian  Territory;  Fort  Leavenworth  and  Fort 
Scott,  Kansas;  Grafton,  West  Virginia;  Knox  ville  and  Pittsburgh 
Landing,  Tennessee ;  eleven  lodges  in  all. 

The  following  national  cemeteries  require  permanent  inclosures,  to 
wit:  Anderson  ville,  Georgia;  Culpeper,  Fort  Harrison,  and  Fredericks- 
burg, Virginia;  Fayetteville  and  Fort  Smith,  Arkansas;  Fort  Gibson, 
Indian  Territory;  Fort  Leavenworth  and  Fort  Scott,  Kansas;  Lexing- 
ton, Kentucky;  Mound  City,  Illinois;  Whitehall,  (Bristol,)  Pennsyl- 
vania; Grafton,  West  Virginia ;  Memphis,  Tennessee;  and  Chalmette, 
(New  Orleans,)  Louisiana. 

The  amount  required  for  the  erection  of  these  lodges  and  inclosures  is 
estimated  approximately  at  $238,240,  namely: 

Eleven  lodges,  at  $4,000 $44,000 

WaUe  at— 

Anderaonville,  Georffia,  6,756  feet,  at  $5 33,780 

Culpeper,  Virginia,  2,077  feet,  at  $5 10, 385 

Fort  Harrison,  Virginia,  910  feet,  at  $5 4, 650 

Fredericksburgh,  Virginia,  2,831  feet,  at  $5 14,155 

Fayetteville,  Arkansas,  1,864  feet,  at  |5 9,320 

Fort  Smith,  Arkansas,  1,865  feet,  at  $5 9,325 

Fort  Gibson,  Indian  Territory,  1,800  feet,  at  $5 9,000 

Fort  Leavenworth,  Kansas,  1,900  feet,  at  $5 9, 500 

Fort  Scott,  Kansas,  1, 848  feet,  at  $5 9,240 

Lexington,  Kentucky,  1,920  feet,  at  85 9,600 

Mound  City,  Illinois.  2, 760  feet,  at  ^ 13,800 

Whitehall,  Pennsylvania,  848  feet,  at  $5 4,240 

Grafton,  West  Virginia,  1,373  feet,  at  $5 6,865 

Memphis,  Tennessee,  5,462  feet,  at  $5 27,310 

Chalmette,  Louisiana,  4,634  feet,  at  $5 23,170 

Total 238,240 


The  national  cemetery  at  Chalmette,  (New  Orleans,)  Louisiana,  is  in- 
closed on  two  sides,  500  feet,  with  iron  railings ;  the  other  two  sides, 
each  2,317  feet  long,  have  only  a  wooden  picket  fence. 
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The  national  cemetery  at  Yicksburgh,  Mississippi,  with  a  circumfer- 
ence of  about  5,576  feet,  is  situated  on  the  bank  of  the  Mississippi 
river.  One  side  of  the  cemetery  borders  on  a  ravine  where  it  would  be 
impossible  to  build  a  wall  or  even  a  fence.  An  Osage  orange  or  pyra- 
cantha  hedge  would  be  the  most  suitable  inclosnre.  Only  about  1,700 
feet  can  be  inclosed  by  a  wall,  which,  at  the  rate  of  $5  per  foot,  would 
amount  to  $8,500;  and  the  total  amount  for  walls  would  then  be 
$202,740,  and  the  total  amount  required  $246,740. 

The  land  occupied  by  the  Gettysburgh  national  cemetery  was  pur- 
chased by  the  State  of  Pennsylvania,  and  the  title  vested  in  the  State 
in  fee-simple  in  trust  for  all  the  States  having  soldiers  buried  therein. 
On  the  14th  of  April,  1868,  the  general  assembly  of  Pennsylvania 
passed  an  act  authorizing  the  commissioners  in  charge  of  the  cemetery 
to  transfer  to  the  United  States  all  the  right,  title,  interest,  and  care  of 
the  same  upon  its  completion,  the  cession  being  made  upon  condition 
that  the  United  States  Government  take  upon  itself  the  management 
and  care  of  the  cemetery  aud  make  pro^^isious  for  its  maintenance. 

By  resolution  of  Congress  approved  July  14, 1870,  the  Secretary  of 
War  was  directed  to  accept  and  take  charge  of  the  cemetery  whenever 
the  commissioners  in  charge  of  it  were  ready  to  transfer  its  care  to  the 
General  Government. 

On  the  22d  of  June,  1871,  the  commissioners  passed  a  resolution  au- 
thorizing Daniel  Wills,  esq.,  the  president  of  the  board,  to  transfer  the 
cemetery  to  the  ofGicer  authorized  to  receive  the  same  on  the  part  of  the 
United  States. 

On  the  28th  of  February,  1872,  Mr.  Wills  notified  the  Quartermaster- 
General  that  he  was  ready  to  make  the  transfer,  and  on  the  11th  of 
April,  by  your  order,  I  visited  and  inspected  the  cemetery.  Mr.  Wills 
completed  the  transfer  on  the  18th  of  April  by  forwarding  the  deed  to 
this  office.  * 

No  rejwrt  has  been  received  from  the  Antietam  Cemetery  Association 
relative  to  the  proposed  transfer  of  that  cemetery  to  the  United  States. 

A  contract  has  been  made  for  the  erection,  at  the  Nashville  military 
cemetery,  of  an  arched  gateway  of  the  same  design  as  the  one  at 
Arlington. 

By  the  act  approved  June  8th,  1872,  Congress  directed  the  Secretary 
of  War  to  cause  each  grave  in  the  national  military  cemeteries  to  be 
marked  with  a  small  head-stone,  with  the  name  of  the  soldier  and  the 
name  of  his  State  thereon,  if  known,  and  also  the  number  of  the  grave ; 
and  to  advertise  within  ninety  days  from  the  passage  of  the  act  for 
proposals  for  furnishing  the  head-stones  and  placing  them  in  position  at 
the  head  of  the  graves.  No  action  on  this  was  taken  before  the  close  of 
the  fiscal  year. 

By  act  of  Congress,  approved  May  18,  1872,  the  compensation  of 
superintendents  of  national  cemeteries  was  fixed  at  from  $60  to  $75  per 
month,  according  to  the  extent  and  importance  of  the  cemeteries  to 
which  they  are  assigned,  and  fuel  and  quarters  as  previously  allowed. 

The  Adjutant-General  has  decided  that  under  this  act  superintend- 
ents are  not  entitled  to  medicines  or  medical  attendance  at  the  expense 
of  the  Government. 

By  act  of  June  1, 1872,  all  soldiers  and  sailors,  honorably  discharged 
from  the  service  of  the  United  States,  who  ma^'^  die  in  a  destitute  condi- 
tion, are  allowed  burial  in  the  national  cemeteries. 

On  the  20th  of  June,  1872,  the  Secretary  of  War  directed  that  th^ 
whole  of  the  cemeterial  business  be  placed  under  the  charge  of  ah 
officer  of  the  Quartermaster's  DepartQient,  to  be  on  duty  in  this  office, 
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who  shall,  under  yoar  direction,  conduct  all  the  correspondence  and 
business  pertaining  to  the  cemeteries,  directly  with  the  superintendents 
or  the  officer  in  charge,  to  have  charge  of  all  funds  appropriated  for 
national  cemeteries,  and  not  to  be  assigned  to  any  other  duty  that  will 
interfere  with  the  proper  discharger  of  his  cemeterial  duties.  Also, 
authorizing  the  detail  of  an  officer,  if  necessary,  for  this  special  duty. 

Twenty-six  volumes  of  the  Boll  of  Honor  have  already  been  published. 
Volumes  27  and  28,  (the  latter  a  revision  of  volumes  1  and  4,  and  con* 
taining  a  record  of  21,192  graves,)  are  in  the  hands  of  the  Public  Printer, 
and  volume  29  is  in  course  of  preparation. 

Superintendents  are  required  at  sixty -two  cemeteries.  Ten  were  Bp- 
pointed  during  the  year ;  four  resigned :  two  died ;  two  were  dismissed, 
and  fifty-nine  remained  on  duty  at  the  close  of  the  year. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Quartermasferj  United  States  Army. 

The  QtrABTEBMASTER-OSNERAL  OF  THE  ARMY. 


6. — Rqfort  of  Major  M.  L  Ludingtorij  quartermaster  U.  8.  A. 

m 

Quartermaster-Gkneral's  Office, 

September  21,  1872. 

General:  I  have  the  honor  to  report  that  during  the  past  fiscal 
year  I  performed  duty  in  your  office  in  charge  of  the  several  branches 
thereof  pertaining  to  the  collection  of  the  debts  due  the  United  States 
from  southern  railroad  companies ;  the  transportation  of  the  Army, 
barracks  and  quarters,  regular  and  miscellaneous  supplies,  and  the 
examination  of  miscellaneous  claims,  and  claims  filed  under  the  act  of 
July  4, 1864. 

The  following  report  of  the  general  operations  of  these  branches  of 
your  office  during  the  fiscal  year  ending  June  30, 1872,  is  respectfully 
submitted : 

iio)ebted  railroad  oompanies. 

At  the  close  of  the  fiscal  year  ending  June  30, 1871,  there  was  due 
the  United  States  from  railroad  companies  which  purchased  railway 
material  and  rolling-stock,  under  the  provisions  of  executive  orders  of 
August  8  and  October  14, 1865,  and  repairs  to  railroads,  $4,724,350.53. 
During  the  fiscal  year  ending  June  30, 1872,  interest  has  accrued  upon 
this  indebtedness  and  expenses  have  been  incurred  to  the  amount  of 
$148,224.65.  Payments  have  been  made  and  credited  the  companies  to 
the  amount  of  $138,132.75,  leaving  unpaid  on  the  1st  of  July,  1872, 
$4^34,442.43— $10,091.90  more  than  on  the  1st  of  July,  1871. 

Two  companies,  the  Memphis  and  Ohio,  and  the  Washington,  Alex- 
andria and  Georgetown,  discharged  their  indebtedness,  during  the  year, 
paying  to  the  United  States  the  sum  of  $12,415.67. 

Eight  companies,  the  Alexandria,  Loudoun  and  Hampshire,  the  East 
Tennessee  and  Virginia,  the  Knoxville  and  Kentucky,  the  Mississippi 
and  Tennessee,  the  Nashville  and  Chattanooga,  the  New  Orleans  and 
Ohio,  the  Pacific  Railroad  of  Missouri,  and  the  Selma,  Rome  and  Dalton, 
reduced  their  indebtedness  $61,787.44.    These  companies  also  paid  on 
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accoant  of  interest  $23,104.35,  making  their  total  payments  during  the 
year  $84,891.71. 

The  indebtedness  of  ten  companies,  the  Alabama  and  Chattanooga, 
the  E^st  Tennessee  and  Georgia,  the  Edgefield  and  Kentucky,  the  Mc- 
Minnville  and  Manchester,  the  Mississippi,  Gainesville,  and  Tuscaloosa, 
the  Mobile  and  Ohio,  the  Memphis,  Clarksville  and  Louisville,  the 
Memphis  and  Little  Rock,  the  Nashville  and  Northwestern,  and  the 
Nashville  and  Decatur — has  increased  $84,294.91.  They  have,  how- 
ever, paid  to  the  United  States  during  the  year,  $40,825.39. 

The  indebtedness  of  the  Indianola  Eailroad  Company  remains  as  at 
the  commencement  of  the  year. 

In  addition  to  the  amount  stated  above  to  have  been  received  and 
applied  to  the  liquidation  of  this  indebtedness,  accounts  for  transporta- 
tion of  troops  and  supplies  have  been  filed  and  are  under  examination 
as  follows,  to  wit : 

Alabama  and  Florida  Railroad  Company,  in  Treasury  Department |11,573  82 

Mobile  and  Ohio  Railroad  Company ,  in  Treasury  Department 70, 3(52  87 

Mobilo  and  Ohio  Railroad  Company,  in  Quartermaster-General's  Office. ..  5,905  05 
Memphis  and  Little  Rock  Railroad  Company,  in  Treasury  Department...  2, 165  88 
Memphis,  Clarksville  and  Louisyille  Railroad  Company,  in  Treasury  Depart- 
ment    3, 445  77 

Mississippi  and  Tennessee  Railroad  Company,  in  Treasury  Department ....  2, 152  77 
Nashville    and  Nortbestern  Railroad  Company,    in    Treasury    Depart- 
ment   1,424  70 

Nashville  and  Chattanoo^^a  Railroad  Company,  in  Treasury  Department. .  32, 971  55 

Nashville  and  Decatur  Railroad  Company,  in  Treasury  Department 8, 710  08 

Pacific    Railroad    of  Missouri  in    Treasury  Department 841  0 0 

Selma,  Rome  and  Dalton  Railroad  Company,  in  Treasury  Department 1, 880  80 

Sehna,  Rome  and  Dalton  Railroad  Company,  in  Quartermaster-General's 

Office 4,937  58 

Alabama  and  Chattanooga  Railroad  Company,  in  Quartermaster-General's 

Office 480  00 

East  Tennessee  and  Georgia  Railroad  Company,  in  Quartermaster-General's 

Office 687  10 

East  Tennessee  and  Georgia  Railroad  Company,  in  Treasury  Depart- 
ment  - 7,890  73 

East  Tennessee  and  Virginia  Railroad  Company,  in  Treasury  Depart- 
ment   16,595  10 

East  Tennessee,  Virginia  and  Georgia  Railroad  Company,  in  Quarter- 
master-General's Office ■ 663  92 

Total 172,738  72 


When  theseaccounts  shall  have  been  finally  examined  and  adjusted,  they 
will  be  placed  to  the  credit  of  the  respective  railroad  compfinies,  thereby 
reducing  the  total  indebtedness,  as  shown  above,  to  $4,561,703.65. 

There  is  also  the  sum  of  about  $60,000  due  for  postal  service,  which 
will  still  further  reduce  the  debt. 

Under  the  provisions  of  the  act  of  March  3, 1871,  (16  Statutes,  ch.  109, 
p.  473,)  empowering  the  Secretary  of  War  to  act  in  such  cases,  the  suits 
against  the  East  Tennessee  and  Virginia,  and  the  East  Tennessee  and 
Georgia  Bailroad  Companies,  (now  consolidated  and  known  as  the  East 
Tennessee,  Virginia  and  Georgia  Eailro:id  Company,)  have  been  com- 
promised for  the  sum  of  $195,000^  five  thousand  dollars  cash,  and  one- 
half  of  the  balance  to  be  paid  in  ten,  and  the  other  half  in  fifteen  years 
from  January  1, 1872,  with  interest  at  the  rate  of  four  per  cent,  per 
annum,  payable  annually  on  the  1st  day  of  January  of  eachyear,  to  be 
evidenced  by  two  bonds  of  said  company  to  the  United  States  for  said 
sums,  with  interest-coupons  annexed,  payment  thereof  secured  by  a 
mortgage  upon  all  the  property,  rights,  and  income,  and  by  the  lien  of 

13  W 
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a  decree  to  be  entered  in  said  cases,  to  be  enforced  by  execution  and 
sale  in  case  of  default. 

The  suit  against  the  Nashville  and  Decatur  Railroad  Companies  is 
under  consideration  by  the  War  Department,  and  in  a  fair  way  of  being 
satisfactorily  compromised. 

The  suits  against  the  Nashville  and  Northwestern,  the  McMinnville 
and  Manchester,  and  the  Knoxville  and  Kentucky  Bailroad  Companies 
remain  as  at  the  beginning  of  the  year. 

A  little  more  than  a  year  ago  proceedings  in  bankruptcy  were  com- 
menced against  the  Alabama  and  Chattanooga  Railroad. Company  in 
the 'district  court  of  the  United  States  for  the  middle  district  of 
Alabama.  On  the  ISth  day  of  March  last,  an  order  was  made  by  said 
court  directing  the  sale  of  the  road  and  franchise  of  the  company. 
The  road  was  sold  on  the  22d  of  April,  1872,  to  the  State  of  Alabama, 
for  $312,000.  The  claim  of  the  United  States  was  filed  with  the  register 
in  bankruptcy. 

The  sale  of  the  road  has  been  affirmed  by  the  district  court,  and  the 
claim  of  the  United  States  declared  to  be  a  superior  lien  to  all  other 
liens  and  claims,  except  costs  of  suit.  The  district  attorney  writes  that 
the  governor  of  the  Stiite  recognizes  the  justness  and  validity  of  the 
claim ;  also,  that  the  United  States  will  certainly  get  the  money  this 
fall. 

The  suit  agjiinst  the  New  Orleans  and  Ohio  Railroad  Company,  which 
at  the  date  of  the  last  annual  report  was  pending  in  the  Supreme  Court 
of  the  United  States,  was  decided  at  the  last  term  of  said  court  in  favor 
of  the  United  States,  and  on  the  11th  day  of  April  last  the  sum  of 
$10,946.47,  being  the  value  of  the  property  on  which  the  United  States 
retained  a  lien,  was  paid  to  me  and  deposited  to  the  credit  of  the 
Treasurer  of  the  United  States.  There  is  still  a  balance  due  the  United 
States  of  $25,529.17 ;  but  as  the  company  is  bankrupt,  the  road  having 
been  sold  under  the  fircst  and  second  mortgages,  there  is  no  possibility 
of  recovering  the  amount.  All  legal  means  to  that  end  have  been 
exhausted. 

The  Mobile  aud  Ohio  Railroad  Company  has  filed  transportation 
accounts,  which,  with  its  unpaid  postal  dues,  are  sufficient  to  nearly,  if 
not  quite,  liquidate  its  indebtedness.  These  accounts,  in  connection 
with  its  accounts  for  purchases  of  property  from  the  United  States, 
are  under  examination  and  consideration  by  the  accounting  officers  of 
the  Treasury. 

The  claim  against  the  Alabama  and  Florida  Railroad  Company,  being 
for  repairs  to  the  road  by  the  United  States  in  18G5,  is  disputed  by  the 
company.  An  appeal  having  been  taken  from  the  ruling  of  the  Quarter- 
master-General, approved  by  the  Secretary  of  War,  to  the  accounting 
officers  of  the  Treasury,  those  officers  have  decided  the  case  adverse  to 
the  United  States,  and  made  an  award  in  favor  of  the  railroad  company* 
That  award,  together  with  all  the  papers  and  facts  in  the  case,  is  now 
under  consideration  by  the  War  Department. 

The  Mississippi,  Gainesville  and  Tuscaloosa  Railroad  having  been 
sold  under  its  first  mortgage  to  the  Mobile  aud  Ohio  Railroad  Company, 
there  is  no  possibility  that  the  amount  due  the  United  States  will  ever 
be  collected.  There  is  a  small  sum  due  for  postal  service  over  the  road- 
which,  by  the  provisions  of  the  bond  executed  by  said  Mississippi,  Gaines- 
ville and  Tuscaloosa  Railroad  Company  to  the  United  States,  should  be 
applied  to  the  liquidation  of  the  debt,  but  such  application  of  the  postal 
earnings  is  resisted  by  the  Mobile  and  Ohio  Railroad  Company. 

Prior  to  the  sale  of  the  road,  such  of  the  property  sold  to  the  company 
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as  had  not  been  worn  out  and  consumed,  was  restored  to  the  Uuited 
States  and  sold  at  public  auction,  and  the  sum  of  $2,299  received  and 
deposited  to  the  credit  of  the  Treasurer  of  the  United  States.  There  is 
still  a  balance  due  of  $40,069.72. 

During  the  fiscal  year,  I  received  from  indebted  railroad  companies, 
in  money  and  postal  dues,  $118,294.47,  all  of  which  has  been  deposited 
in  the  Treasury  of  the  United  States,  and  also  credited*  upon  their 
indebtedness. 

TRANSPORTATION. 

• 

The  number  of  persons  transported  by  the  Quartermaster's  Depart- 
ment during  the  fiscal  year  wa8  54,068;  the  number  of  animals,  4,255 ; 
and  the  number  of  pounds  of  stores,  123,083,701.  The  amount  expended 
forpersons  was  $488,168.10,  and  for  freight,  $1,596,760.94.  Total  expendi- 
tures, $2,084,929.04.  This  amount  was  paid  by  oflicers  of  the  Quarter- 
master's Department.  In  addition  thereto,  claims  and  accounts  to  the 
amount  of  $1,275,170.13  have  been  referred  by  this  office  for  settlement 
during  the  fiscal  year. 

Since  the  adoption,  several  years  since,  of  the  general  system  now  in 
force  of  providing  transportation  for  the  military  service,  and  settling 
the  accounts  for  the  same,  orders  have  been  issued  from  time  to  time 
changi^  or  modifying  it  in  so  many  particulars,  that  officers  of  this 
Department  are  sometimes  embarrassed  in  their  action  on  account  of 
the  complication  of  instructions  on  the  subject  of  transportation. 
These  changes  or  modifications  in  the  system  have  been  found  advisable 
by  the  practical  experience  of  the  Department,  or  were  rendered  neces- 
sary to  comply  with  the  laws  of  the  country  and  regulations  promul- 
gated by  proper  authority  for  the  government  of  the  Army.  Again,  it 
has  been  found  by  the  experience  of  the  Department,  that  the  system 
now  in  force  necessitates,  in  certain  details,  considerable  clerical  labor, 
which  might  be  saved  by  the  adoption  of  a  method  simpler  in  its 
workings  and  requirements,  and  at  the  same  time  fully  protecting  the 
interests  of  the  United  States.  For  these  reasons  I  have  deemed  it 
advisable  that  the  present  system  should  be  remodeled,  so  as  to  save 
clerical  labor,  and  to  meet  the  requirements  of  the  service  at  the  present 
time ;  the  system  adopted  to  be  published  in  general  orders  from  the 
War  Department.  Accordingly  letters  were  addressed  to  officers  of  the 
Quartermaster's  Department  inviting  suggestions  on  the  subject.  Alter 
having  fully  considered  the  suggestions  made  by  them,  a  draught  of  a 
proposed  system  was  prepared  and  submitted  to  the  Quartermaster- 
General  for  his  approval  or  otherwise.  Having  received  his  approval, 
with  such  changes  as  he  desired  to  make,  it  was,  on  July  30,  by  his 
direction,  submitted  to  the  Second  Comptroller,  under  the  requirements 
of  .the  act  of  3d  of  March,  1817,  and  is  still  with  that  officer. 

LAND-TEANSPORTATION. 

Under  this  head  is  classed,  at  this  office,  the  transportation  service 
performed  by  railroad,  express,  and  stage  companies,  under  contract 
or  as  common  carriers,  and  by  Government  wagons  and  teams,  as  also 
by  hired  wagons  and  teams,  employed  under  contract  or. otherwise. 

KAILBOAD-TBANSPOBTATIQN. 

The  extent  of  the  transportation  service  by  railroad  on  account  of 
the  Quartermaster's  Department,  in  connection  with  the  movements  of 
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the  Army,  and  for  its  supply,  and  the  cost  of  the  service,  are  shown  by 
the  following  statement  compiled  from  the  reports  of  officers,  so  far  as 
rendered  to  this  office : 

Number  of  persons  transported  by  railroad 24,567 

Number  of  animals  transported  by  railroad 3,636 

Number  of  pounds  of  freight  transported  by  railroad 52,850,235 

The  amount  paid  at  posts,  depots,  and  stations  by  disbursing  officers 
of  this  Department,  for  this  class  of  service,  so  far  as  has  been  reported, 
was  $411,599.08.  In  addition  to  this  amount,  there  were  examined  in 
this  office  and  referred  for  settlement  at  the  Treasury,  railroad  accounts 
and  claims  amounting  to  $1,157,764.72,  making  a  total  sum  of  $1,569,- 
363.80  paid  by  officers  and  referred  for  settlement  through  the  Treasury, 
of  which  amount  the  sum  of  about  $1,300,000  was  on  account  of  service 
for  the  fiscal  year. 

Of  the  total  sum  the  following  amounts  were  allowed  on  the  accounts 
of  Pacific  Railroads,  settled  through  this  office  at  the  Treasury,  viz : 

No.  of  Amoant. 

acooimts. 

To  the  Union  Pacific  Railroad  Company...-- 147  $399,19:^  72 

To  the  Kansas  Pacific  Railroad  Company 29  166,113  20 

To  the  Central  Pacific  Railroad  Company 94  229,111  75 

To  the  Western  Pacific  Railroad  Company 8  64  50 

To  the  Sioux  City  and  Pacific  Railroad  Company 40  6,373  83 

Total 318  800,857  00 


Of  the  transportation  service  performed  for  this  Department,  as  above 
stated,  the  number  of  persons  and  pounds  of  freight  transported  by  these 
Pacific  liailroads  during  the  fiscal  year  were  as  follows : 

No.  of  Poonds, 

persons.  ft^igbt. 

Union  Pacific 3,645  14,501,918 

Central  Pacific  of  California,  including  Western  Pacific 1, 493  5,  111,  980 

Kansaa  Pacific 3,939  16,858,340 

Sioux  City  and  Pacific 243  1,155,306 

Total 9,320  37,627,544 


The  number  and  stated  value  of  the  Pacific  Eailroad  accounts,  re- 
ceived at  this  office  during  the  fiscal  year,  were  as  follows : 

"No.  of  Amoimt. 
accounts. 

.  Union  Pacific  Railroad  Company 157  $410,192  51 

Kansas  Pacific  Railroad  Company ^ 29  171,450  12 

Central  Pacific  Railroad  Company 114  146,778  23 

Sioux  City  and  Pacific  Railroad  Company :t5  13, 581  10 

Total 335  742,001  96 


The  table  of  land-grant  rj^ilroads  referred  to  in  my  l«ist  annual  report 
has  been  completed,  and  was  published  in  circular  from  this  office  of 
February  29,  1872. 

WAGON  AND    STAGE  TRANSPORTATION. 

The  business  by  wagon-transportation,  during  the  fiscal  year,  has 
been  as  follows : 

Namber  of  persons  transported 1, 164 

Number  of  pounds  of  freight  transported 27,681,893 
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The  amount  paid  for  such  transportation,  during  tlie  fiscal  year,  by 
oflScers  of  this  Department,  so  far  a«  reported  to  this  office,  was 
$1,050,780.76.  In  addition  to  this  amount  there  were  examined  in  this 
office,  and  referred  to  the  Treasury  for  settlement,  wagon-transportation 
accounts  amounting  to  the  sum  of  $77,021.12,  making  a  total  amount 
paid  for  wagon-transportiJtion  of  81,127,801.88,  of  which  about  $1,100,000 
was  for  services  for  the  fiscal  year.  This  service  is  usually  performed 
under  contracts,  made  yearly  by  the  chief  quartermasters  of  the  mili- 
tary departments,  at  specific  rates  per  100  pounds  per  100  miles,  or  per 
100  pounds  for  the  whole  distance  from  the  depot  of  supply  to  the  point 
to  be  supplied. 

During  the  year  1,227  persons  and  459  pounds  of.  freight  were  trans- 
ported by  stage.  During  the  same  time  $40,434.69  was  paid  on  such 
account  by  officers  of  this  Department,  and  accounts  amounting  to 
$2,541.15  were  referred  by  this  office  to  the  Treasury  for  settlement,  mak- 
ing a  total  sum  of  $48,975.84  paid  on  account  of  stage-transportation 
during  the  fiscal  year. 

During  the  year  there  was  paid  for  miscellaneous  Services  pertaining 
to  land-transportation,  such  as  for  the  services  of  the  United  States 
military  railroad  and  telegraph  employes,  &c.{  the  sum  of  $2,383.45. 

WATER-TEANSPORTATION. 

Pour  schooners,  one  sloop,  one  sail -boat,  two  flat-boats,  eleven  steam- 
ers, one  propeller,  and  one  barge  have  been  in  service  as  transports 
under  charter  during  the  year. 

One  steam-launch,  one  flat-boat,  one  barge,  ohe  propeller,  and  two 
schooners,  owned  by  the  United  States,  have  been  employed  in  trans- 
porting freight  and  passengers  between  points  where  no  regular 
transports  plied. 

There  were  transported  by  water,  during  the  fiscal  year,  27,110  persons, 
375  animals,  and  4,255,114  pounds  of  freight.* 

The  amount  expended  for  water-transportation  was  as  follows : 

Paid  by  officefs  to  common  carriers..- §542, 100  49 

Paid  by  officers  for  chartered  vessels 34, 014  02 

Paid  tnroagh  this  office  by  acconntiug  officers  to  common  carriers 8, 000  00 

Expense  of  running  and  maiutainiug  Government  vessels,  including  pur- 
chase of  one  steam-launch 42,259  01 

Total 626,373  52 


A  steam-launch,  built  by  Pusey,  Jones  &  Co.,  of  Wilmington,  Dela- 
Tjrare,  under  instructions  of  the  Quartermaster-General,  has  been  pur- 
chased by  the  Quartermaster's  Department,  at  a  cost  of  $7,000,  to  run 
between  Fort  Pulaski  and  Savannah,  Georgia,  and  was  dispatched  to 
its  destination,  Fort  Pulaski,  on  the  22d  of  February,  1872,  reaching 
there  April  11. 

This  launch  is  50  feet  long,  12  feet  in  breadth,  and  4  feet  in  depth, 
with  an  engine  of  10-inch  cylinder,  and  is  covered  by  an  awning  fore 
and  aft,  with  side  curtains  to  protect  the  passengers  in  stormy  weather. 

During  the  trip  of  the  launch  from  Wilmington,  Delaware,  to  Fort 
Pulaski,  severe  gales  were  encountered,  in  which  the  anchor  was  lost 
and  tlic  steering-cable  broken,  but  with  these  exceptions  the  vessel 
arrived  in  good  condition  at  Fort  Pulaski. 

The  expense  of  running  and  maintaining  the  launch  is  about  $137  per 
mouth;  the  average  consumption  of  coal  per  round  trip,  1,200  pounds; 
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Speed,  with  the  tide,  11.47  miles  per  hoar ;  agaiast  the  tide,  6  miles ; 
average  speed,  7.88  miles  per  hour. 

The  most  important  water-trausportation  service  performed  for  this 
Department  during  the  fiscal  year,  has  been  in  the  Military  Division  of 
the  Pacific.  The  sum  of  $361,088.89  has  been  paid  by  officers  on  such 
account. 

Next  in  importance  has  been  the  service  in  the  Military  Division  of 
the  Missouri,  costing  the  sum  of  $156,810.25,  about  three-fourths  of 
which  were  paid  for  transportation,  under  contract,  of  troops  and  sup- 
plies on  the  Missouri  Eiver,  from  Sioux  City,  Iowa,  to  the  posts  and 
stations  above,  on  said  river.  At  eaeh  letting  of  the  contract  for  the 
transportation  service  on  the  Missouri  River,  for  several  years  past, 
there  has  been  some  embarrassment  in  awarding  the  contract,  on  ac- 
count of  straw-bids  and  bids  from  irresponsible  persons  having  been 
offered ;  but  the  Department  has  succeeded  in  securing  the  service  at 
rates  deemed  to  be  reasonable. 

In  the  Military  Division  of  the  Atlantic  the  sum  of  $58,215.37  has 
been  paid  for  transportation  service  by  water, 

BARRACKS  AND  QUARTERS. 
NEW  BUILDINGS. 

During  the  fiscal  year,  ninety-five  new  buildings — ^barracks,  officers' 
quarters,  stables,  store-houses,  guard-houses,  &c. — have  been  author- 
ized at  military  posts  in  Maine,  New  York,  Maryland,  Virginia,  North 
Carolina,  South  Carolina,  Louisiana,  Texas,  Tennessee,  Kentucky,  Illi- 
nois, Kansas,  Nebraska,  and  California,  and  in  the  Territories  of  Colo- 
rado, Dakota,  Montana,  New  Mexico,  Utah,  Arizona,  and  the  Indian 
Territory,  at  a  cost  of  $240,553. 

WHARYES. 

The  sum  of  $14,903  has  been  allowed  for  construction  and  repair  of 
wharves. 

HOSPITALS. 

So  far  as  reported,  the  sum  of  $37,521  has  been  devoted  to  the  con- 
struction and  repair  of  hospitals.  i 

REPAIRS. 

As  the  public  buildings  at  nearly  all  of  the  military  posts  are  of  a 
temi3orary  character,  many  repairs  are  necessary  every  year  to  i)reserve 
and  place  them  in  a  proper  condition.  For  this  purpose,  and  for  the 
construction  and  repair  of  cisterns^  wells,  &c.,  the  sum  of  $92,948  has 
been  expended  upon  estimates  specially  authorized. 

The  expenditures  authorized  for  construction  and  repair  in  the  several 
Departments  have  been  as  follows : 

Department  of  the  Missouri $58,119 

Department  of  the  Platte 10,3i;0 

Department  of  Dakota 111,450 

Department  of  the  East 7d,  898 

Department  of  the  Lakes 200 

Department  of  the  South 29,486 

l)«*partment  of  Texas 6^^,060 

Department  of  the  Gulf 19,162 


• 
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Department  of  Califoniia |6,200 

Department  of  Arizona 3, 000 

Department  of  the  Columbia 2, 000 

Total 385,925 

NEW  POSTS. 

The  War  Department,  by  letter  dated  February  13, 1872,  authorized 
the  commander  of  the  Military  Division  of  Missouri  to  estfiblish  a  four 
or  five  company  post  at  or  near  Beaver  City,  Utah.  The  estimated  cost 
of  buildings  is  $120,000;  and  application,  was  made  May  6,  1872,  to 
Congress,  for  "early  appropriation '^  of  this  sum,  but  no  definite  action 
seems  to  have  been  taken  by  Congress  in  the  premises. 

The  War  Department  also,  by  letter  of  April  6,  1872,  to  the  depart- 
ment commander,  authorized  construction  of  a  two-company  post  at  or 
near  the  point  where  the  Northern  Pacific  Eailroad  crosses  the  Missouri 
Eiver,  the  expense  attending  this  work  to  be  met  by  erecting  only  the 
requisite  buildings  for  six  companies  at  Fort  Buford,  Dakota  Territory, 
instead  of  ten  companies,  as  previously  authorized,  and  the  setting 
aside,  from  the  moneys  in  the  hands  of  the  department  quartermaster, 
such  sum  as  would  be  a  proper  ratio  of  the  whole  amount  transferred 
to  him  originally. 

BUILDINGS  SOLD. 

During  the  fiscal  year  the  sale  at  public  auction  of  fifty-three  build- 
ings, of  various  dimensions,  has  been  authorized  by  the  Secretary  of 
War. 

PROPERTY  TRANSFERRED. 

By  the  act  approved  May  21, 1872,  the  Secretary  of  War  and  the  Sec- 
retary of  the  Navy  were  directed  to  relinquish  possession  of  the  wharf 
and  landing  occupied  by  the  United  States  in  the  city  of  New  Orleans, 
Louisiana,  and  to  turn  over  the  same  to  the  authorities  of  that  city. 

This  valuable  property  was  very  useful  to  the  Quartermaster's  Depart- 
ment, bat  title  of  the  United  States  thereto  was  simply  that  of  right  by ' 
capture. 

DEPOT  BUILDINGS  AT  JEFPERSONYILLB,  INDIANA. 

Work  on  the  new  fire-proof  buildings  at  Jeffersonville,  Indiana, 
authorized  by  act  of  Congress  approved  March  2,  1867,  was  com- 
menced in  the  spring  of  1871,  and  has  been  prosecuted  with  energy  and 
economy.  It  is  thought  that  the  sum  (of  $150,000)  appropriated  by 
Congress  will  fully  complete  the  work.  From  last  reports  received, 
certain  parts  of  the  buildings  have  been  completed  and  are  now  in  oc- 
cupation. When  entirely  finished  the  buildings  will  be  an  ornament  to 
the  city,  and  a  safe  repository  for  the  stores  of  great  value  concentrated 
there. 

The  plan  of  this  depot  was  designed  by  the  Quartermaster-General 
of  the  Army,  and  all  the  drawings  necessary  for  guidance  in  the  work 
of  building  were  prepared  at  this  oflfice  under  his  direction. 

The  style  of  the  architi^cture  is  Tuscan,  well  maintained  throughout. 
Che  buildings  are  of  brick  and  one  story  high.  The  fronts  are  con- 
tructed  with  arcades  and  pilasters  of  molded  brick  work.  The  arches 
»f  the  exterior  fronts  are  closed  by  blank  brick  walls,  so  as  to  leave  no 
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openings,  except  the  doorways  in  the  middle  of  each  exterior  front. 
The  arches  looking  to  the  court  are  closed  by  hinged  wooden  doors  which 
give  access  and  light  to  every  store-room. 

The  building  consists  of  numerous  store-rooms,  offices,  &c.,  but  all  con- 
nected so  as  to  form  but  a  single  structure,  built  .in  the  shape  of  a  square 
with  an  interior  court  or  yard.  Fire-walls  without  opening  are  laid 
up  through  the  roof,  thus  dividing  the  building  into  separate  ware- 
rooms  for  storage  of  property.  The  exterior  dimensions  of  the  square 
is  801  feet  4  inches,  and  the  uniform  width  of  the  building  is  52  feet  2 
inches.  The  interior  court  or  yard  is  696  feet  square.  The  four  sides 
of  the  structure  front  upon  four  streets,  and  the  depot  covers  an  area  of 
four  squares  of  the  city. 

It  is  confidently  expected  that  the  work  of  building  will  be  entirely 
completed  during  the  month  of  October,  proximo. 

DEPOT  AT  SAN  ANTONIO,  TEXAS. 

In  my  la«t  annual  report  it  was  stated  that  the  deeds  executed  by  the 
city  of  San  Antonio,  conveying  to  the  United  States  a  site  for  depot 
buildings  at  that  place,  had  been  decided  valid,  and  that  by  authority  of 
the  Secretary  of  War  instructions  had  been  given  March  31,  1871,  tx) 
commence  the  construction  of  the  buildings,  but  it  appears  it  was 
afterward  found  that  through  an  error  or  misunderstanding  of  those 
having  the  matter  in  charge  in  Texas,  the  site  conveyed  was  not  that 
desired  or  expected.  This  prevented  the  commencement  of  the  work, 
but  on  representationof  the  facts  to  the  city  authorities  they  very 
promptly  conveyed  additional  ground  to  the  United  States.  The  title 
of  the  United  States  to  the  additional  ground  conveyed  has  been  de- 
cided by  the  Department  of  Justice  to  be  good  and  sufficient. 

To  carry  out  the  work  as  contemplated  funds  had  been  set  aside;  but 
the  deficiency  bill,  approved  May  18, 1872,  contains  the  proviso,  "  that 
hereafter  barracks  and  quarters,  and  all  buildings  and  structures  what- 
ever of  a  permanent  nature,  shall  be  constructed  upon  special  authority 
to  be  given  by  act  of  Congress,  except  when  constructed  by  troops,  and 
no  such  structure,  whose  cost  shall  exceed  ^0,000,  shall  be  erected,  or 
continued  in  erection,  unless  by  such  authority  so  specially  granted.'' 

As  these  buildings  were  to  be  of  a  permanent  character,  and  no 
such  "special  authority"  has  been  granted,  the  War  Department  has 
decided  that  "no  further  action  about  building  can  be  had  for  the 
present."  The  department  commander  has  therefore  been  requested  to 
cause  the  $100,000  to  be  turned  into  the  Treasury  to  the  credit  of  the 
appropriation  for  barracks  and  quarters. 

PLANS,  DRAWINGS,  ETC. 

During  the  pavSt  fiscal  year  the  several  draughtsmen  employed  in  your 
office  have  been  engaged  in  the  preparation  and  revision  of  plans  and 
estimates  for*  proposed  new  buildings;  in  making  plats  of  national  cem- 
eteries, and  copies  of  maps  of  military  reservations;  in  making  for  the 
files  of  this  office  tracings  of  all  plans  and  drawings  of  structures  au- 
thorized during  the  year  to  be  erected,  and  in  collecting  and  properly 
marking  and  filing  the  old  plans,  drawings,  and  maps  on  liand  at  this 
office,  and  systematizing  the  record  of  the  same.  The  importance  of 
having  at  this  office  a  full  description,  with  copies  of  the  plans  of  con- 
struction, of  all  buildings  throughout  the  country  in  charge  of  the 
Quartermaster's  Department  is  apparent,  and  to  such  end  a  thorough 
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examinatioii  of  the  records  lias  been  made,  and  the  proper  ofQcers 
called  upon  to  prepare  and  forward  any  plans  not  on  file  and  needed  to 
complete  the  record.  Although  many  of  the  plans  are  nuskillfuUy  drawn, 
yet  it  is  believed  that  there  are  now  at  this  office  the  necessary  plans 
and  drawings,  or  descriptions,  to  give  an  intelligent  idea  of  the  dimen- 
sions, character,  and  capacity  of  nearly  all  the  public  buildings,  &c., 
constructed  by  the  Quartermaster's  Dei)artment,  and  now  occupied  or 
held  at  the  various  posts  and  stations  throughout  the  United  States. 

IRON-FRAME  BUNKS. 

This  branch  of  the  office  has  until  within  a  few  months  acted  upon  all 
business  connected  with  the  supply  of  "iron  barrack-bunks,  but  as  it  has 
been  decided  that  bunks  should  more  properly  be  classed  with  "camp 
and  garrison  equipage,"  all  papers  on  file  and  correspondence  relative 
thereto  have  been  transferred  to  that  branch  of  this  office. 

POST  CEMETERIES. 

Autliority  has  been  granted  by  the  Secretary  of  War  and  instruc- 
tions given  by  this  office  for  the  construction  of  a  wooden  fence  around 
the  Fort  Brady,  Michigan,  Post  Cemetery,  and  stone  walls  around  those 
at  Fort  Kearney,  Nebraska,  Old  Fort  Lyon,  Colorado  Territory,  and 
Fort  Sedgwick,  Colorado  Territory,  when  proper  title  to  the  ground  is 
vested  in  the  United  States. 

Three  interments  have  been  reported  during  the  fiscal  year. 

Instructions  have  been  issued  for  the  removal  of  four  bodies  from  the 
cemetery  at  Fort  Wadsworth,  N^w  York  Harbor,  to  Cypress  Hill  Cem- 
etery. 

The  Secretary  of  War,  under  date  of  June  19, 1872,  directed  that  the 
graves  (about  180)  at  Forts  Hamilton  and  Wood,  New  York  Harbor, 
should  not  be  disturbed,  but  that  no  more  interments  should  be  made 
in  the  cemeteries  at  these  two  posts.  When  soldiers  die  there,  their 
remains  will  be  interred  in  the  Cypress  Hill  Cemetery. 

REGULAR  SUPPLIES. 

The  following  statement  shows  the  number  of  animals,  with  their  total 
and  average  cost,  purchased  in  the  several  military  departments  during 
the  fiscal  year  ending  June  30, 1872 : 


Where  purchased. 


Department  of  the  East 

Department  of  the  Earn 

Departiiiont  of  the  Soath 

Dcpartmout  of  Texaa 

Department  of  Texa« 

Department  of  the  Miasoari. 

Department  of  the  Platto 

Department  of  Dakota* 

Department  of  California — 

Dejiartment  of  Caiifornia 

Department  of  Arizona 

Department  of  the  Columbia. 

DeiM>t  of  Wanhin^ou 

Depot  of  Waahlngtou 

Depot  of  New  York    

Depot  of  Jofferson  villo 

Weat  Point,  New  York 


Total 


Cavalry 
horses. 


369 
7U7 


1,439 

98 
No 
15S 


362 

78 
15 


4 

2 
33 


3,277 


Moles. 


l&O 


reports 


22 


5 


209 


Total  cost. ;  ATerajje. 


$.100  00 

300  00 

55, 918  76 

72,  736  14 

25,  9G2  5U 

176,  062  64 

13.  2:^8  00 

renjiorcd. 

29.H95  18 

3,  HiOO  00 

44.  816  90 

12, 480  00 

9. 990  57 

1,207  50 

600  00 

290  00 

4, 949  08 


445, 568  27 


$150  00 
150  00 

143  73 
102  92 

144  23 
1.23  21 
135  08 

189  21 
172  75 
1'2.J  HO 

ino  00 

199  37 
241  50 
150  00 

145  00 
14'J  70 


*  The  appropriation  for  tl>o  pnrchasc  of  Loi-hcm  duiinp  the  fiscal  year  was  $4.50,000,  all  of  wJiich  waa 
Sfxpended.  Ko  returns  having  been  received  from  Uio  Department  of  Dakota  tbo  entire  exx>euditurtt  ia 
not  shown  by  this  statement 
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The  following  is  a  tabalar  statement  of  the  sales  of  public  animals  in 
the  difierent  departments,  showing  number  sold  and  amount  realized: 


Departments. 

Horses. 

Mules. 

Oxen. 

TotaL 

Ko. 

Amount. 

No. 

Amount. 

Na 

Amount 

No. 

Amount. 

Department  of  the  East 

Department  of  the  Lakes 

Department  of  the  South 

Department  of  the  Grulf 

Department  of  the  Missouri . 

Department  of  the  Platte 

Denartment  of  Dakota* 

22 
4 

43 

3 

319 

204 

$992  64 

178  00 

2, 217  90 

296  00 

16, 268  95 

10, 347  07 

3 

$334  00 

35 
4 

44 
4 

464 
279 

$1, 326  64 

178  00 

1 

1 

145 

75 

75  00 

31  00 

7,588  78 

4, 513  50 

2,292  90 
327  00 

23,857  75 

14,  860  57 

Department  of  Texas 

Department  of  California 

Department  of  Arizona 

Department  of  the  Columbia. 

Depot  of  Washinc^ton 

Denot  of  New  York 

379 

41 

39 

16 

5 

3 

3 

15 

11,  895  12 

1, 585  88 

1, 438  55 

372  66 

372  50 

340  00 

46  50 

1,236  00 

44 

36 
101 

7 

1,230  94 

1, 079  28 

3,229  40 

153  00 

4-23 

77 

U'i 

33 

5 

3 

3 

17 

13, 126  06 

2,0)65  16 

2 

$100  46 

4,  7f>.S  41 
524  66 

37-2  50 

340  00 

Depot  of  Jefferson  ville 

West  Point,  Kew  York 

46  50 

3 
4 

347  30 

1.483  20 

. 

Total 

1,095 

47,587  77 

413 

18,333  90 

347  66 

1, 5L2  1  66. 169  33 

*No  reports  rendered. 
SUMMARY. 

The  following  is  a  summary  statement  of  the  number  of  animals  pur- 
chased, sold,  died,  &c.,  and  remaining  on  band  during  the  fiscal  year 
ending  June  30, 1872. 


On  hand,  purchased,  &c. 


On  hand  July  1, 1871 

Purchased 

Taken  up,  &o 

To  be  accounted  for 

Sold 

Died 

Lost  and  stolen 

Total  sold,  died,  Slc  . 

On  band  June  30, 1873  — 


Horses. 


7,996 

3,277 

100 


11,383 


1,095 
371 

187 


1,653 


9,729 


Mules. 


9,756 

209 

66 


10, 031 


413 
520 
340 


1,273 


8,758 


Oxen. 


134 


134 


3 

S 


117 


ANNUAL  ESTIMATES. 


Estimates  for  regular  and  miscellaneous  supplies  deemed  necessary 
for  the  service  during  the  fiscal  year  were  received  from  the  following 
posts  in  the  Military  Division  of  the  Missouri,  viz :  Fort  Eice.  Fort 
8haw,  Fort  Stevenson,  Fort  Ellis,  Fort  Fetterman,  Fort  BufordJ  Fort 
Laramie,  Fort  Sill,  Fort  Saelling,  Fort  Wadsworth,  Fort  Ripley,  Fort 
Pembina,  Fort  Abercrombie,  Fort  Totten,  Fort  Sully,  Fort  Benton,  Fort 
Randall,  Sioux  City,  Whetstone  Agency,  Cheyenne  Agency,  Lower 
Brul6  Agency,  Grand  River  Agency,  Camp  Baker,  Santa  F6,  Fort 
Bayard,  Fort  Craig,  Fort  Garland,  Fort  Selden,  Fort  Stanton,  Fort 
Wiugate,  Fort  McRae,  Fort  Cummings,  Union  Depot,  and  Fort  Union. 
These  estimates  were  carefully  examined,  with  a  view  to  the  economical 
supply  of  only  such  of  the  articles  called  for  as  appeared  necessary  for 
the  interests  of  the  service.  Purchase  of  the  stores  not  on  hand  at  the 
depots  where  tlie  old  material  of  the  war  is  stored  was  authorized  to  be 
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» 

made  under  the  supervision  of  the  chief  quartermasters  of  the  Military 
Division  of  the  Missouri  and  of  the  several  departments  composing  it. 

With  a  view  of  encouraging  the  production  of  cereals  and  hay  in  the 
vicinity  of  the  outlying  posts,  it  was  directed  that  the  forage  be  pro- 
cured as  far  as  possible  by  local  contracts,  to  be  awarded  in  the  manner 
prescribed  by  General  Orders  No.  57,  War  Department,  Adjutant-Gen- 
eral's Office,  dated  August  12, 1871. 

REQUISITIONS. 

There  were  received  at  this  office  during  the  fiscal  year,  and  instruc- 
tions given  relative  to  the  supply  of  the  stores  called  for  thereon,  requi- 
sitions as  follows : 

MUitary  Division  of  the  Pacific 3 

Military  Division  of  the  Miesouri ^ 65 

Military  Division  of  the  South 89 

Military  Division  of  the  Atlantic 44 

Depot  of  Washington 25 

Depot  of  Jefferson ville 1 2 

Military  Academy  at  West  Point 8 

Miscellaneous  sources / 2 

Total 238 

FIRE-EXTINGUISHEBS. 

Fire-extinguishers  of  the  authorized  pattern  were,  during  the  year, 
supplied  to  the  following  posts,  viz : 

Fort  McPherson,  Nebraska 4 

Fort  D.  A.  Russell,  Wyoming 4 

Fort  Bridger,  Wyoming 4 

Camp  Brown,  Wyoming  ..: 2 

North  Platte,  Nebraska 2 

Fort  Laramie,  Dakota 3 

Signal  Office,  Washington,  D.  C 7 

Nashville,  Tennessee 2 

Fort  Foote,  Maryland 2 

Fort  W^hipple,  Virginia 1 

Key  West,  Florida 4 

Fort  Mcintosh,  Texas 2 

Baton  Kongo,  Louisiana 1 

Fort  Fetterman,  Wyoming 4 

Total 42 


On  the  morning  of  March  19, 1872,  a  small  frame  building  attached  to 
the  rear  of  the  subalterns'  quarters,  at  Camp  Douglas,  Utah,  was  found 
to  be  on  fire.  The  building  was  consumed,  but  by  the  use  of  the  ex- 
tinguishers it  is  reported  the  spread  of  the  fire  was  prevented,  and  an 
entire  set  of  quarters  saved  j&om  destruction. 

SPBING-WAGONS. 

In  September,  1871,  former  orders  were  modified  so  as  to  allow,  at 
certain  frontier  posts,  light  spring- wagons  for  two  horses  or  mules,  "to 
be  used  when  no  other  suitable  conveyance  can  be  obtained  for  carry- 
ing the  mails  and  transporting  officers  traveling  under  orders  on  public 
duty.'^  Under  this  authority  of  the  Secretary  of  War,  instructions  have 
been  issued  by  the  Quartermaster-General  for  the  supply  of  a  limited 
number  of  spring- wagons. 
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WARREN  COOKERS. 

The  attention  of  the  Department  having  been  called  to  the  patent 
cooker  invented  by  Captain  F.  P.  Warren,  of  the  English  navy,  and  in 
use  by  the  army  and  navy  of  Great  Britain,  a  number  were  purchased 
and  supplied  to  the  Army  for  practical  test.  The  results  of  the  trial 
have  not  as  jet  been  fully  communicated  to  this  office. 

CONTRACTS. 

There  were  filed  and  examined  in  this  office  during  the  fiscal  year 
632  contracts,  as  follows:  243  for  forage,  (including  bran,)  embracing 
11,358,576  pounds  of  oats  or  barley ;  383,358  bushels  of  oats ;  553,790 
bushels  of  corn ;  53,042  tons  of  hay ;  14  for  forage,  quantities  as  re- 
quired; 16  for  both  forage  and  fuel;  11  for  straw;  20  for  coal,  18,117 
'tons ;  3  for  coal,  quantities  as  required ;  114  for  wood,  99,644  cords ;  22 
for  wood,  quantities  as  required ;  34  for  charcoal,  43,725  bushels ;  23  for 
building-materials ;  9  for  repairing  and  constructing  buildings;  37  for 
transportation ;  11  for  services,  miscellaneous ;  12  for  cavalry  horses, 
1,961,  and  artillery  horses  75,  dnd  mules  24l ;  14  for  clothing,  camp 
and  garrison  equipage ;  5  for  stationery ;  20  tor  national  cemeteries ;  1 
for  charter;  23  for  leases. 

FORAGE  AND  STRAW, 

The  issues  of  forage  and  straw  during  the  fiscal  year  were  as  follows : 
Corn,  709,244  bushels;  oats,  886,127  bushels;  barley,  170,806  bushels; 
hay,  54,840  tons;  straw,  3,839  tons. 

The  issues  of  fuel  were :  Wood,  115,995  cords ;  anthracite  coal,  17,102 
tons ;  bituminous  coal^  11,042  toas. 

KEERNAN'S  hints  on  HORSBSHOEENa. 

Under  the  authority  of  the  Secretary  of  War,  referred  to  In  the  last 
annual  report  of  the  Quartermaster-General,  one  thousand  copies  of  this 
work,  provided  with  thirty-three  illustrations,  designed  to  explain  the 
practical  workings  of  the  system,  have  been  distributed  to  the  Army. 
Each  company  of  cavalry  and  battery  of  artillery  has  been  supplied  with 
a  copy,  as  also  each  quartermaster  in  the  service.  As  far  as  known  to 
this  office  the  system  works  satisfactorily. 

EXPLOR^J^O  EXPEDITIONS. 

The  expedition  under  command  of  Lieutenant  G.  M.  Wheeler,  of  the 
Corps  of  Engineers,  to  which  reference  was  made  in  the  last  annual  report 
of  this  office,  was  by  authority  of  the  Secretary  of  War  supplied  during 
the  fiscal  year  with  forage,  animals,  and  miscellaneous  stores  by  this 
Department.  Sale  of  stores  to  the  civilian  employes  connected  with 
the  expedition  at  cost  price  to  the  Government  was  ordered.  This 
Department  has  granted  every  assistance  at  its  command  to  facilitate 
the  operations  of  the  expedition. 

The  geological  survey  of  the  fortieth  parallel,  in  charge  of  Clarence 
King,  geologist,  was  also  provided  with  means  of  transportation  and 
furnished  with  such  other  necessary  articles  of  outfit  called  for  as  within 
the  jurisdiction  of  this  Department  to  supply. 
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CLAIMS. 

Daring  the  fiscal  year  the  examination  of  miscellaneous  claims,  claims 
filed  under  the  act  of  July  4, 18G4,  and  claims  and  accounts  for  trans- 
portation, has  been  continued  with  such  results  as  could  be  accomplished 
with  the  force  of  clerks  available  for  the  purpose.  An  addition  of  six 
clerks  to  the  force  now  employed  on  duty,  in  connection  with  the  exam- 
ination of  claims  filed  under  the  act  of  July  4,  1864,  would  be  very 
advantageous,  and  is  respectfully  recommended.  This  increase  of  the 
force  would  enable  this  office  to  dipose  of  the  cases  more  exx>editiously 
than  can  now  be  done. 

Claims  filed  under  the  dot  of  July  4, 1864. 

Six  hundred  and  sixty-five  claims,  stated  at  8777,337.67,  filed  under 
the  a<5t  of  July  4, 1864,  have  during  the  year  been  referred  to  the  Third 
Auditor  of  the  Treasury  for  settlement,  at  $367,102.72,  having  been 
reduced  $410,234.95,  and  274  claims  have  been  examined  and  rejected, 
stated  at  $396,100.75.  The  number  of  these  claims  remaining  on  hand 
at  the  close  of  the  fiscal  year  not  finally  acted  upon  was  10,^1,  stated 
at  $6,857,006.56. 

Miscellaneous  claims* 

Twenty-three  hundred  and  forty-six  miscellaneous  claims,  stated  at 
$538,382.22,  were  reduced  $32,031.51.  and  referred  for  settlement  at 
$506,350.71,  and  312  claims,  stated  at  $108,668.19,  were  rejected.  There 
remained  on  hand  at  the  close  of  the  fiscal  year  14,485  claims,  stated  at 
$7, 55Sy  791.75. 

Transportation  claims  and  accounts. 

During  the  year  325  transportation  accounts  were  referred  to  the 
Treasury  Department  and  to  disbursing  ofliqers  for  settlement,  of 
$803,171.26;  538  claims  ou  account  of  transportation  were  referred  for 
settlement,  at  $471,998.87 ;  and  170  claims,  stated  at  $1,911,722.36,  have 
been  rejected. 

There  remained  on  hand  June  30, 1872,  to  be  finally  acted  upon, 
22  transportation  accounts,  stated  at  $2,587.43,  and  134  claims  for 
transportation,  stated  at  $275,057.02.  Total  transportation  claims  and 
accounts  on  hand  June  30, 1872,  156,  stated  at  $277,644.45. 

The  following  is  a  statement  of  the  public  funds  in  my  possession 
during  the  fiscal  year : 

On  band  July  1, 1871 

B4*cei  ved  from  officers  daring  the  year f71  09 

Received  from  the  Treasury  Department... 

Received  from  sales  of  railway  property 118,294  47 

Received  from  other  sources 

Total  received  daring  the  year 118,365  56 

Disbursed  daring  the  year 

Transferred  to  other  officers 

Deposited  to  the  credit  of  the  Treasury  of  the  United  States  during  the 

year $118,365  56 

Remaining  on  hand  June  30, 1872 

Total ' 118,365  56 
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For  information  in  detail  on  tbe  several  subjects  of  this  report  see 
the  papers  submitted  herewith,  as  follows : 

A. — Statement  of  the  indebtedness  to  the  United  States  of  south- 
ern railroad  companies  on  account  of  purchase  of  railway  material  for 
the  fiscal  year. 

B. — Abstract  of  contracts  made  by  officers  of  the  Quartermaster's 
Department  for  water -transportation. 

C. — Table  of  land-grant  railroads. 

D. — Abstract  of  contracts  made  by  officers  of  the  Quartermaster's 
Department  for  wagon-transportation  during  the  fiscal  year. 

E. — Statement  of  vessels  chartered  and  employed  by  officers  of  the 
Quartermaster's  Department  during  the  fiscal  year. 

F. — Statement  of  vessels  owned  or  x>^rchased  by  the  Quartermas- 
ter's Department  during  the  fiscal  year. 

G. — Statement  of  all  troops  and  stores  transported  under  direction 
of  the  Quartermaster's  Department  during  the  fiscal  year. 

H. — Statement  of  amounts  paid  by  the  Quartermaster's  Department 
on  account  of  rail^  river,  wagon,  and  stage  transportation  during  the 
fiscal  year. 

I. — Statement  of  accounts  and  claims  at  this  office  on  account  of 
transportation  for  the  fiscal  year. 

K. — Statement  of  claims  filed  at  this  office  under  the  act  of  July 
4,  1864,  for  the  fiscal  year. 

L. — Statement  of  miscellaneous  claims  filed  at  this  o£&ce  for  the  fis- 
cal year. 

Yery  respectfully,  your  obedient  servant, 

M.  I.  LUDINGTON, 
Quartermaster,  United  States  Army. 
Brigadier-General  M.  C.  Meigs, 

Quarterma^ster  General  United  States  Army, 
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H. — SUUement  of  amounts  paid  on  aooount  of  rail,  river ,  stage,  and  wagon  transportation  hy 
the  Quartermasters  Department  during  the  fiscal  year  ended  June  30, 1872. 


Kind  of  tnnqMirtaUon. 


Bailioad 

Steamboat,  barges,  &c 

Stagea 

Wagona 


Total 


Faasengera. 


#903,  eS4  34 

838,806  93 

45,006  96 

7S9  87 


488.168  10 


Freight 


1907,808  36 

331, 676  71 

OSS  61 

1,045,103  69 


1,565^601  37 


Expenditorea. 


#166  38 

55,889  88 

505  Id 

4,857  20 


61, 416  58 


Grand  totala. 


•411, 599  08 

626,373  59 

46,  434  69 

1, 050. 7e0  76 


2, 13^  188  05 


BeapeotftiUy  anbmitted. 


M.LLUDINGTON, 
Quartsmuuter^  United  SUUea  Army. 


I. — StaUmtent  of  aooounts  and  etaims  in  the  transportation  division,  Quartermaster-GeneraVs 

office,  for  the  fiscal  year  ended  June  20, 1672. 


Nnmber. 

Value. 

Nainber  of  accounts  and  clainiH  on  hand  July  1. 1871  ........................ 

233 
342 
639 

•1.  822. 793  20 

Namber  of  aoconnts  received  dnrinir  the  fiscal  year 

744, 316  23 

Xunber  of  daiins  reoeiyed  dorine  the  fiscal  year 

903, 121  53 

Total  nnmber  of  aooonnts  and  daims  on  hand  and  reoeiyed 

1,214 

3.  470. 230  95 

T^mnbfflr  of  aooonnts  rsfemMl  fi>r  settlement  darinir  the  fiscal  year  .,.,..,,,. 

325 
538 

14 
170 

11 

603,171  26 

ITamber  of  claims  referred  for  settlement  durinflr  we  fiscal  year 

471,998  87 

Number  of  elaims  transferred  to  other  branches 

4,377  13 

Number  of  claims  refected  dnriniF  the  fiscal  year 

1. 911. 732  36 

Nnmber  of  claims  snsDended  at  vie  close  of  nscal  year  ....t*, 

1,316  89 

Total  nnmber  of  aocoonts  and  claims  referred,  niJected  and  suspended . 

1,058 

3, 192, 586  50 

Number  of  acoonnta  awaltins  action  July  1. 1873 

22 
134 

2,567  43 

Namber  of  daims  awaiting  action  July  1. 1873 

375,057  08 

Total  P'V")ber snf(  ^""oont 

156 

377  644  45 

Xespeotfolly  sobmitted^ 


H.  I.  LUDING'TON. 

Quartemuuter,  U,  S.A. 


NOTB.— During  tiie  fiscal  year  ended  June  30, 1873,  the  following  daims  of  the  East  Tennessee  and 
Tirginia.  and  £ast  Tennessee  and  Georgia  Railroad  Companies,  (representing  large  amonnts,)  were 
rejected  by  this  office,  vis :  East  Tennessee  and  Virginia  Bailroad  Company,  $751,200.07 ;  East  Tennessee 
and  Georgia  Bailroad  Company,  1^65,913.33.  Five  claims,  of  large  amounts,  for  use  and  value  of  steam* 
ers,  were  also  rejected  during  the  fiscal  year,  stated  ooileotively  at  $198,684.61. 


K. — Statement  of  elakns  under  ike  act  of  July  4, 19M,  ohapfer  240,  in  the  Qiutrtermaster- 

OeneraVs  Office  for  vie  fiscal  year  ended  June  30, 1872. 


On  hand  July  1, 1871,  which  had  nreyiondy  been  sos- 

pended  or  had  received  no  dedalye  action. 
Seoeiyed  duing  the  year 


Total  nnmber  on  hand  and  reoeiyed. 
Dedafye  action  taken  daring  the  year : 

Approved 

Beanetions  on  claims  approved 

Claima  rc^eeted 


Total  apon  which  final  action  has  been  taken. 
Bemalningon  hand  June  30, 1878 


No. 


10,166 
1,134 


665 

874 


Amonnt 


$6, 547, 130  80 
1,483^314  18 


367,103  73 
410,334  95 
396, 100  75 


Na 


11,300 


039 


10,351 


Amount. 


$8,090,444  98 


1. 173, 438  43 


6, 857, 006  56 


Beapeetftdly  anbmitted* 


M.  L  LUDINGTON, 
Quartermaster^  Unitsd  States  Army^ 
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iM-^StaUment  of  mUcellaneoua  elaim$  in  the  Qwtrtennaster'OenerdPs  Office  for  the  fiscal 

your  fmded  June  30, 1872. 


Oa  hand  Jnlv  1, 1871.  which  had  previoasly  been  8iis- 

pended  or  bad  receiTed  no  deoiaive  action. 
Beceived  during  ^e  year 


Total  number  on  hand  and  received. 
Deoifiive  action  taken  daring  the  year : 

Approved 

Sednotiona  on  daima  approved 

ClidDia  r^ected 


Total  upon  which  final  action  baa  been  taken. 
Itemaining  on  hand  June  30, 1872 


No. 


H585 
3,558 


9,340 

""'sis 


Amonnt. 


17,457,183  88 
748,658  62 


906,350  71 

32,031  51 

108, 668  20 


"So. 


17,143 


2,658 


14,485 


Anonntb 


18,205,842  44 


647, 050  51 


7, 558, 791  93 


Beiq;»ectfaUy  snbmitted. 


M.  T.  LUDINGTON, 
QiMftwvuwter,  United  Statu  Army, 


[General  Orders  fTo.  64.] 

War  Department, 
Adjutant-GeneraVs  Office^  October  25, 1871. 

The  following  regulations  in<regard  to  rendering  property-returns  and 
the  settlement  of  property-accounts  are  published  for  the  information 
and  guidance  of  all  concerned : 

I.  The  following-named  reports,  heretofore  required  of  officers  doing 
duty  in  the  Quartermaster's  Department,  will  be  discontinued  after 
November  1,  1871 : 

Form  4. — Eeport  of  stores  received  for  transportation  and  dis- 
tribution. 

Form  5. — ^Monthly  return  of  public  animals,  wagons,  harness,  &c. 

Form  6. — ^Monthly  report  of  forage  issued. 

Form  8. — ^Beport  of  persons  hir^  and  employed  in  the  Quarter- 
master's Department  who  have  deceased,  deserted,  or 
been  discharged,  with  pay  due. 

n.  The  following-named  reports  and  other  papers  will,  after  fTovem- 
ber  1,  be  made  and  disposed  of  as  indicated  by  the  notes  on  the  accom- 
panying forms : 

Form  1. — ^Report  of  x>ersons  and  articles  employed  and  hired,  (to 

include  the  information  heretofore  contained  in  report 

Form  TSo.  8.) 
Form  2. — ^List  of  persons  and  articles  employed  and  hired  and 

transferred,  (heretofore  known  as  Form  No.  53.) 
Form  3. — ^BoU  of  enlisted  men  employed  on  extra  duty. 
Form  4. — Consolidated  report  of  all  Government  troops,  and  stores 

transported. 
Form  5. — Invoice  of  stores  turned  over  for  transportation. 
Form  6. — ^Receipt  for  stores  turned  over  for  transportatioa. 

Oopies  of  these  forms  are  appended. 

TIL  The  quarterly  return  of  quartermaster's  stores  ^Form  27,  hereto- 
fore known  as  Form  23)  will  hereafter  be  made,  according  to  the  accom- 
panying form,  in  duplicate  only ;  one  copy,  with  abstracts  and  vouchers 
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complete,  to  be  forwarded  to  the  Quartermaster-General  within  twenty 
days  after  the  expiration  of  the  quarter  to  which  it  pertains  ^  the  other 
copy  to  be  permanently  retained  by  the  officer  for  his  protection. 

IV,  As  soon  as  possible  after  its  receipt  by  the  Quartermaster-Gen- 
eral, the  return  wiU  be  examined  in  his  office,  and  suspensions  or  dis- 
allowances will  not  be  made  on  account  of  slight  informalities  which  do 
not  affect  the  validity  of  a  voucher,  but  tne  officer's  attention  will  be 
directed  to  them  by  suitable  advisory  remarks. 

y.  The  examination  having  been  completed,  the  officer  making  the 
return  will  be  notified  of  all  errors  and  irregularities  found  therein,  and 
granted  three  months,  if  stationed  east  of  the  Bocky  Mountains,  or  six 
months,  if  serving  west  thereof,  to  correct  them.  If  the  necessary  cor- 
rections in  the  return  be  not  made  within  the  prescribed  time,  the 
proper  commanding  officer  shall  be  requested  by  the  Quartermaster- 
General  to  appoint  a  board  of  survey  to  ascertain  the  value  of  any  arti- 
cles for  which  the  officer  fails  to  account,  and  as  soon  as  the  valuations 
are  received  by  the  Qiiartermaster-General,  the  Paymaster-General  will 
be  requested  to  stop  their  amount  from  the  pay  of  the  delinquent  officer, 
and  the  Paymaster-General  will  notify  the  Quartermaster-General  of 
the  stoppage,  which  notice  will  be  filed  with  the  officer's  return.  (See 
Form  A,  hereto  attached,  letter  requesting  the  detail  of  a  board  of 
survey.) 

YI.  As  soon  as  the  return  shall  have  been  fully  corrected,  it  shall  be 
forwarded  to  the  Third  Auditor  of  the  Treasury  for  settlement,  under 
the  direction  of  the  Secretary  of  War,  accompanied  by  a  report  of  errors, 
and  the  manner  in  which  they  have  been  removed,  including  a  state- 
ment of  the  ascertained  money  value  of  the  deficient  articles  of  property. 

VII.  Upon  receipt  of  the  return  by  the  Auditor,  it  will  be  examined 
so  far  as  to  ascertain  if  the  quantities  of  public,  property  and  stores  on 
hand  at  the  date  of  the  last  return  are  correctly  restated  in  the  present 
return,  and  a  report  of  any  errors  in  such  rescat'Cmeut  will  be  promptly 
transmitted  to^he  Quartermaster-General,  who  will  take  such  measures 
for  their  correction  as  herein  prescribed  for  eirors  in  other  portions  of 
the  return. 

YIIL.  The  Third  Auditor,  reviewing  the  remarks  and  the  action  of 
the  Quartermaster-General  upon  the  errors  and  irregularities  contained 
in  the  return,  will  submit  any  portion  thereof  that  he  may  deem  neces- 
sary, with  his  own  views,  to  the  Secretary  of  War. 

IX.  Whenever  the  errors  have  been  corrected,  or  comx)en8ation  there- 
for made  as  provided,  and  the  action  of  the  Quartermaster-General  con- 
curred in  by  the  Auditor,  or  sustained  or  modified  by  the  Secretary  of 
War,  the  return  will  be  regarded  as  settled,  and  the  Auditor  will  so  cer- 
tify to  the  Quartermaster-General,  for  the  information  of  himself  and 
of  the  officer  concerned. 

X.  The  return,  abstracts,  vouchers,  and  supplementary  papers  will 
remain  in  the  custody  of  the  Third  Auditor,  subject  at  all  times  to  their 
temporary  recall  by  the  Quartermaster-General,  or  to  the  inspection  of 
any  person  duly  authorized  by  that  officer  or  by  the  Secretary  of  War. 

XI.  The  return  of  provisions  (Form  1)  and  return  of  commissary 
property,  (Form  8,)  Subsistence  Department,  will  be  made  and  for- 
warded to  the  office  of  the  Commissary-General  of  Subsistence  as  here- 
tofore, where  a  similar  course  of  examination  and  action  shall  be  taken 
upon  them  as  is  prescribed  in  these  regulations,  (II  to  X.) 

'  XII.  The  returns  of  engineer-property  will  be  made,  in  duplicate,  on 
the  forms  now  used  for  this  purpose,  and  forwarded  to  the  Chief  of 
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Engineers  for  his  action,  who  will,  after  examination,  transmit  them  as 
provided  for  in  these  regulations. 
By  order  of  the  Secretary  of  War: 

B.  D.  TOWNSEND, 

Adjutant-OeneroL 


A. 

War  Department, 
Quartermaster-General's  Office, 

Washington,  D.  C, ,  187-. 

lb  the  eammanding  officer  Fort  McHenry,  Maryland : 

Sir  :  I  have  the  honor  to  reqaest  that  a  board  of  snrvev  be  by  you  convened  to  ascer- 
tain the  yalae  of  the  following-named  articles;  for  which  Lieutenant  A B— — — , 

— th  Infekntry,  &Ued  to  account  on  his  return  of  quartermaster  stores  for  the 

quarter,  187-,  while  post  quartermaster  at  Fort ,  A.^. :  {here  iMert  a  lUt  of  the 

artidee,)    Lieutenant  B was  notified  of  these  errors,  {here  insert  the  date  of  suck 

noticej)  but  up  to  this  date  no  correction  or  satisfactory  explanation  has  been  received. 

Please  forward  the  report  of  the  board  to  this  office  as  soon  as  practicable. 
Very  respectfully,  sir,  your- obedient  servant, 

Quartermaster  General,  Umted  States  Army, 
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Form  No.  1. 

JRfjhtrt  ofpemotiH  and  articles  hired  far  the  month  of~ ,  18 — ,  by 

masier ,  United  States  Army,  at . 


•,  quarter- 


[To  be  ii\ duplicate;  one  copy  to  be  retained,  one  to  be  forwarded  directed  to  the 
Quartermaster-Crenerai  witbin  ten  days  after  the  end  of  the  month.  When  any  increase 
of  the  namber  of  persons  employed  occurs,  a  copy  of  the  authority  therefor  to  accom- 
pany the  report.  ] 
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Form  No.  4. 

Consolidated  report  of  iransportaUon  at ,  during  the quarter,  18       hy  — — 

,  quartermoBter, 

I  To  be  made  by  eacb  quartermaster  who  may  farniBh  transportation,  and  forwarded, 
to  the  Quartermaster-General  within  twenty  days  after  the  end  of  the  quarter.] 


doa  REPORT    OF   THE    HECRETARY    OF    WAR. 

Fonw  No.  4. 

CoaaolidnUd  report  of  all  Oora'amrnt  troop*,  Klora,  4't.,  Iraiitporlid  bs ,  quar- 

''■rmatttr ,fi-om ,  dariag  Ihe quarlir,  If — ,  inefading  lho»e  trmuptirttd 

ill  boaU  omied  or  under  charter  to  tht  Gofernment. 


<u  Retparka. 


I  certify  thnt  the  above  report  \s 


Qvarlemailer. 
«  oftbe  OoTemmaat,  by 


^F*  Sfaipments  made  on  boats  onuetl  or  in  f xcIuhIvc  si 
charter  or  otberwiee,  ntiul  le  injected  in  red  ink. 

^ninderthehead  of  remarks,  officers  will  in  all  cases  give  tbo  general  ral«B  paid  for 
transportation  to  private  parties  dnrinp;  the  month,  the  stage  of  water  in  river,  &o. 

(Signed  in  dnplicate.] 
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Form  No.  5. 

Invoice  of  stores  transfen'ed  to  -^ on  the day  of-^-^ — ,18    ,  for  1i;fn8portaiioH 

to ,  at . 

[To  be  in  dnplicate ;  bdtb  copies  to  be  signed  by  tbe  officnr  who  turns  over  tbe 
storeSy  and  to  be  banded  to  the  qnartermaster  who  receives  them  for  transportation.] 
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Foinr  No.  5. 


Invoice 


transferred  this day  of 


United  States  Armj/f  at 


-,  18—,  to 


United  States  Arjiiyj  at 


-•ifor  transportation  and  delivery  to 


•j  quartermaster 


Number 
Marks.  of 

'  packages. 


Articles  and  quantities. 


Cost. 


Dolls.' Cts. 


Gross 
weight. 


< Signed  in  duplicate.) 
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FouM  No.  6. 

JSeoeipt/ar  st&res  transferred  to  quartermaster  — at for*  transportation 

to at on  the day  of 18  — . 

[To  be  in  duplicate,  both  copies  to  be  sigued  by  tlie  officer  who  receives  the  storon 
for  transportation,  and  to  be  handed  to  the  officer  who  has  tnrned  them  over  to  him.] 
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Form  No.  C. 


JSeccical  a  I 


■f  ih'iH day  of- 


ronditiouy  the  vuder-nientioned packages  of 
,  at . 


-,  18 — ,  from 


-,  in  good  order  and 


for  transportation  and  delivery  to 


Muinber 

of 
psMjkapres. 


Articles  and  'piautitioif. 


Cost. 


Cts. 


Gross 
weight. 


Quartemuister. 


(Signed  in  duplicate.) 
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Form  No.  27. 


-,  quartermaster : 


Quarterly  retnma  of  qtuirternuiHter^s  stores  received  and  vtsned  iti  the  quarter  ending  on  the 

day  of ,18—. 

[To  be  made  in  daplioate ;  one  copy  to  be  forwarded  to  the  Quartermaster-General 
within^  days  after  the  expiration  of  the  quarter,*  the  other  to  be  retained  by  the 
o£Qcer.]  • 
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Form  No.  27. 

Note. — To  be  made  in  dnplicate ;  one  to  beTetaiued  by  the  officer,  one  to  be  sent  to 
the  Quartennaster-GeueraFs  Office. 


QuarierJy  return  of  quaricrmafittrs  stores  receivcdy  issued^  and  remaining  on  hand  at ,. 

iw  the  quarter  ending  on  the of ,  18 — ,  hg y  quartermaster. 


NoTi':.--In  order  to  secnre  uniformity  in  returns  of  quartermaster's  stores,  they  should 
be  itemized  and  classed  under  the  following  heads : 

1.  Fuel. 

2.  Torage. 

3.  Straw. 

'  4.  Stationer^'. 

rj.  Office  and  barrack  furniture.. 

().  Means  of  tran8x>ortation. 

7.  Veterinary  tools. 
.  8.  Blacksmiths'  tools. 

9.  Farriers'  tools. 

10.  Carpenters'  tools. 

11.  Wheelwrights'  tools. 

12.  Masons'  and  bricklayers'  tool^*. 

13.  Saddlers'  tools. 

14.  Miscellaneous  tools. 

15.  Machinery. 

16.  Miscellaneous  stores  for  expenditure,  alphabetically  arranged,  as  building  mate- 
rials,  bricks,  horse-medicines,  horseshoes,  lumoer,  rope,  steel,  &c.,  &c. 
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Form  No.  98. 
ABSTRACT   D. 


AMract  of  articles  purchased  during  ths 


master,  UHtted  States  Army,  at 


quarter,  18 — ,  hy 


;  quarter- 


[To  be  in  daplicate ;  one  copy  to  be  retained,  one  to  be  sent  with  quarterly  return  of 
property  to  the  Quartermaster-General  within  twenty  days  after  the  expiration  of  the 
quflfter. 

This  abstract  appertains  exclusiYely  to  the  property  return,  and  is  designed  to  show 
all  the  supplies  purchased  by  the  quartermaster^  whether  paid  for  or  not.  No  vonohers 
of  the  purchases  paid  for  accompany  this  abstract.  They  are  in  Monthly  Abstract  A. 
Purchases  not  paid  for  are  vouched  as  in  Form  No.  29.] 
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Form  No.  29. 
yo. ,  Abstract  D, quarter,  18—, DoUars^ yott. 

Property  purchased  and  not  paid  for  by  end  of  quarter. 

[To  be  iu  duplicate ;  one  copj  to  be  retained  by  tbe  officer,  one  to  be  forwarded 
with  Abstract  D,  ivitbin  20  daya  after  tbe  end  of  tbe  quarter,  to  the  Quaitcrm aster- 
General.] 
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Form  No.  29. —( Voucher  to  Abstract  D.) 


THE   UNITED   STATK8, 


To 


-,  Dr. 


Place  and  date 
of  purchase. 


\ 


DollB. 


I  CERTIFY,  on  honor,  that  the  aboye  account  is  correct  and  just ;  that  I  purchased 

the  articles  above  enumerated  of  the  said at  the  prices  therein  charged, 

•amounting  to  ■  and cents,  and  that  I  hare  not  paid  the  account. 


(Signed  in  duplicate.) 


Quartermaster. 
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Form  No.  30. 

ABSTRACT  E. 

Article*  received  from  officers  during  the quarter ,  18—,  by ,  qiwrter  master, 

UniUid  States  Armyj  at . 

[To  be  in  duplicate ;  odo  copy  to  be  retained  by  the  officer,  one  to  be  sent  to  the 
QnarteTinaster-General  with  the  Quarterly  Return. 

All  property  receiyed  from  other  officers  -will  be  entered  on  this  abstract,  whether 
receipted  for  or  not.    It  will  be  supported  by  youchers  No.  31.] 
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Form  No.  31. 
Voucher  No. ,  Abstract  E, qaarter,  18 — . 

InfHfhe  of  stares  irartsf erred  by ,  quartermasUr ,  United  States  Armyf 

at  — ,  to f  quartermaster  — — ,  United  States  Armyj  at  — — . 

[To  be  made  in  duplicate :  both  to  be  forwarded  or  delivered  to  the  officer  to  whom 
the  articles  are  transferred.  He  will  retain  one  and  forward  the  other,  with  his 
Abstract  £,  to  the  Qaartermaster-General. 

NoTB. — ^When  no  invoice  is  received  the  receiving  officer  will  substitute  for  this  form 
of  voucher  a  list  of  the  stores  received^  certified  by  himself.  When  the  person  responsi- 
ble for  the  property  entered  without  invoice  is  known  it  will  be  entered  in  his  name.] 
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Form  No.  32. 

ABSTRACT  F. 

Articles  received  from  various  sources  during  the quarter,  18 — , ,  quar- 

Urmaster ,  United  States  Army,  at . 

fTo  be  made  in  dnplicaie ;  one  copy  to  be  retained  by  the  officer,  one  forwarded  to 
the  Qoartermaster-General  with  the  quarterly  return.] 
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Form  No.  33. 

ABSTBACrr  G. 

Fuel,  foragcj  and  straw  issued  during  the  — ^^  quarter,  18 — ,  hy ,  quarter- 
master   f  at . 

[To  be  in  duplicate ;  one  copy  to  be  retained,  one  to  be  sent  with  qoarterly  return 
to  the  Qnartermaeter-Qeneral.  All  fuel,  forase,  and  fltraw  issned  is  entered  on  this 
abstract ;  that  transferred  to  other  officerSi  to  be  accounted  for  by  them,  is  entered  on 
Abstract  K. 

For  vouchers,  see  Forms  34  and  35.] 
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Form  No.  34. 


Voucher  No. ,  Abetract  G, 


ReqHmlion  for  fiielj  forage,  and  straw,  required  hy 

18—. 


qiuirter,  18—. 
.    Issued 


[To  be  in  dapUcate ;  one  copy  retained  by  issuing  officer,  one  sent  to  the  Quarter- 
master-General livith  Abstract  G. 

This  form  of  requisition  is  used  for  a  rogtnient,  company,  detachment,  and  single 
officer  of  whatsoever  rank.]  • 
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QUARTERMABTER-GENERAL.  255 


Form  No.  35. 

Voucher  No. ,  Abstract  G, quarter,  Id — . 

Forage  and  straw  issued  topublio  animals  Jy ,  quartermaster ,  Unit^ 

Slates  Army,  at ,  in  the  month  of ,  18—.  » 

[To  be  in  duplicate ;  one  copy  to  be  retained  by  tbe  officer,  one  sent  with  the  quar- 
terly abstract  G  tQ^the  Quartermaster-General. 

This  form  is  used  to  account  for  the  forage  consumed  by  the  public  animals  under 
charge  of  the  officer  who  issues  the  forage.] 
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Form  No.  35. 


Statement  of  forage  and  ulraw  issued  to  and  consumed  hif  the  public  animals  under  my  direc- 
tion at ,  during  the  month  of ,  18 — . 


Period. 

No.  of  animals. 

( 

Quantity. 

« 

• 

1 

• 

1 

i 

1 

1 

ReiiiarkH. 

1 

Cm 

S 

tt 

. 

. 

O 

u 

pq 

n 

^ 

so 

1 

i 

O 

6 

o 

1 

Oxen 

1 

i 

i 

J 

i 

i 

i 

• 

H 

^ 

A 

S 

H 

^ 

^ 

1 
1 

^ 

1 

1 
1 

1 

s 

>A 

: 

Tota 

1 

- 
1 

' 

• 

I  certify,  on  honor,  that  the  above  statement  is  correct ;  that  the  forage  and  stra^ 
wore  issaed  to  the  public  animals  as  stated,  and  that  tlie  it^snes  were  necessary. 


Quartermaster, 


Approved : 


Commanding. 
(Signed  in  duplicate.) 
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Form  No.  36. 
ABSTRACT  H. 

AhBiraet  of  ataiionery  is»u^  during  the quarUrj  18 — , *        y  quariaTnasier 

,  United  States  Army^  at . 

[To  be  in  duplicate ;  one  copy  to  be  retained  by  the  officer,  one  sent  with  the  quar- 
terly return  to  the  Quartermaster-General. 

The  stationery  used  by  the  quartermaster  in  the  public  service  is  entered  on  this 
abstract,  as  are  all  issued  by  him. 

The  Toucher  to  this  abstract  is  Form  37. 

Transfers  are  entered  on  Abstract  K.] 

17  W 
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Form  No.  37. 

Voucher  No. ,  Abstract  H. quarter*  18— t. 

BequUition  Jor  skitionery  far ,  at . 

[To  bo  in  duplicate;  oue  copy  Fet^ined  by  officer^  one  sent  to  QoartennasteT-Geiieral 
with  Quarterly  Abstraet  H.  ] 
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Form  No.  38. 

Abstract  I.  quarter,  18 — . 

Articles  expendedy  lostj  destroyed  aud  sold. 
-,  qnartermaater ,  United  States  Army,  at 


[To  be  in  daplicate ;  one  copy  retained  by  the  officer,  one  sent  with  the  qnarterlv 
return  to  the  Qaartermaster-GeneraJ.  The  vonchera  to  this  abstract  are  Forms  39, 40, 
41.  Stationery  expended  by  the  quartermaster  for  public  service  in  his  own  office 
•honld  not  be  entered  on  this  abstract ;  it  should  be  entered  and  accounted  for  on 
Abstract  H.] 


362 


REPORT   OF   THE    SECRETARY    OF   WAR. 


I 


o 
o 


O 


^ 


'i 


Pa* 


1. 


I 


40 


I 

I 


*&« 


' 

1 



• 

i 

1 

rt 

1 

■ 

1 

t 

t 
I 

-  -- 

-----  —  -        -   -  - 

I 

1 
1 

• 

1 

j 

• 

• 

• 

• 



t 

N^^ 

i 

i 

s 

o 
PQ 

1 

• 

* J9qonoA  JO  'OX 

•-4 

Date. 

.a 


00 

•S 

I 
I 

o 


I 

0 

.a 

CO 


QUABTEBMAJ3TER-GEKERAL.  263 


Form  No.  39. 
Voucher  No. ,  AbBtract  I, quartor,  18 — . 

* 

Montkljf  list  qf  stores  expended, ,  quartermaster ,  United  Slates  Army^ 

at ,  in  the  month  of ,  18 — . 

[To  be  in  duplicate :  one  copy  to  be  retained  by  the  officer,  one  to  be  sent  to  the 
Qnartermaater-Generai  with  the  Quarterly  Abstract  I. 

NOTB. — ^This  list  should  be  made  out  monthly,  to  enable  the  quartermaster  to  know 
the  exact  state  of  his  supplies.  The  abstract,  when  forwarded,  will  be  accompanied 
by  all  the  monthly  lists.] 
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Form  No.  39.~(yoacber  to  Abstract  I.) 


List  of  quariernuuief^a  stares  in  the  puhlie  service  at 

,  quartermaster ,  United  States  Army,  in  the  month  of 


t  under  the  direction  of 


-,18—. 


Number  or  quantity. 

Articles,   ' 

Application. 

• 
1     V 

• 

• 

I  oertify,  on  honor,  tbat  the  several  articles  of  qnartermaster's  stores  above  enn- 
merated  have  been  necessarily  expended  in  the  pablic  service  at  this  station,  as  indi- 
cated by  the  marginal  remarki:}  annexed  to  them,  respectively. 


Quai^termaster. 


Approved : 


Commanding. 


(Signed  in  duplicate.) 


QUARTERMASTER-GENERAL.  2  65 


Form  No.  40. 
Voucher  No. ,  Abstract  I, quarter,  18 — . 


Articlee  lost  or  destroyed  in  the  month  of r— ,  18?-. 

[To  be  in  duplicate :  one  copy  to  be  retained  by  the  officer,  one  to  be  sent  to  the 
Qnartermaster-Greneral  with  the  Quarterly  Abstract  I. 

NOTJE. — This  list  should'  be  made  out  monthly,  to  enable  the  quartermaster  to  know 
the  exact  state  of  his  supplies.  The  abstract,  when  forwarded,  will  be  accompanied 
by  idl  the  monthly  lists.] 
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Form  No.  40.— (Voucher  to  Abstract  I.) 


lAst  ofariUHes  Jaat  or  destroyed  in  (he  public  eenrioe  at 

of ,  quartermaster ,  United  States  Army,  in  the  numtk  of 


while  in  possession  and  charge 

^,18— • 


Nnmber  or  quantity. 

Articles. 

Circnmstancee  and  oaose. 

• 

• 

• 

• 

• 

• 

• 

• 

t 

• 

• 

I  certify  that  the  several  articles  of  (^quartermaster's  stores  above  enumerated  have 
been  unayoidably  lost  or  destroyed  while  in  the  public  service,  as  indicated  by  the 
remarks  annexed  to  them,  respectively. 


Qnarterwuuter. 


Approved: 


Commanding. 
(Signed  in  duplicate.) 
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Form  No.  41. 

Voucher  No. ,  Abstract  I, quarter,  18 — . 

Account  of  Sales  at  Auction. 

dollars  centSf  on  the of ,  18 — ,  ,  qttai'temiaster 

,  United  States  Army^  at . 

[To  be  in  duplicate ;  one  copy  retained  by  officer,  one  sent  by  next  mail  to  Quarter- 
master-General for  file  with  the  quarterly  return,  when  received,  to  which  it  pertains. 

An  account  in  this  form  should  be  prepared  at  every  sale  of  public  property.  All 
money  received  from  sales  should  be  immediately  deposited  in  the  nearest  United  States 
depository  to  the  credit  of  the  Treasurer  of  the  United  States ;  the  original  certificate 
of  deposit  to  be  forwarded  at  one  to  the  Quartermaster-General,  with  one  copy  of  this 
acooant  of  sales,  and  the  duplicate  *  certificates  of  deposit  filed  with  the  accounts- 
earrent.] 


*  8c«  General  Ordere  No.  65,  A.  G.  O.,  1871. 
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Form  No.  41.— (Voucher. to  Abstract  I.) 

Aeeount  of  sales  ofarticlea  of  public  property  sold  at  puMic  auction  at 

iion  of  ■  ,  quartermaster ,  United  States  Armyf  on  the 

18—. 


,  under  ike  direc- 
-of , 


Number  or  quantity. 


Articles. 


Purchaser. 


Amount. 


I  certify  that  the  above  account  of  sales  is  accurate  and  just. 


Auctioneer. 


I  certify  that  the  above-enumerated  articles  were  sold  at  public  auction,  as  above 

stated,  pursuant  to ,  and  the  amount  received  therefrom,  after  deducting  the 

expenses  of  the  sale,  (the  vouchers  for  which  are  filed  herewith,)  has  been  taken  upon 
my  account-current  for  the  month  of ,  18 — .  * 


(Signed  in  duplicate.) 


Quartermaster. 
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Form  No.  42. 

Abstract  K, quarter,  18—. 

Artidea  transferred  by ,  quartermaster ,  United  States  Army^  ai 


[To  be  in  duplicate;  one  copy  retained  by  officer,  one  sent  to  Quartermaster-General 
with  quarterly  return. 

NoTR. — ^This  abstract  contains  all  transfers  of  stores  to  other  officers,  to  be  accounted 
for  by  them ;  the  yonchers  will  be  their  receipts.  When  these  are  not  received  in  time, 
the  ouartermaster  will  substitute  his  own  certified  list  of  the  stores  sent  and  the  bill 
of  laaing.    The  receipts  he  will  afterward  transmit  when  he  receives  them.] 
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FOKM  No.  38. 

Abstract  I.  quarter,  18 — . 

Articles  expended^  lost,  destroyed  and  sold. 
-,  qnartennaster ,  United  States  Army,  at 


[To  be  in  daplicate ;  one  copy  retaiDed  by  tbe  officer,  one  sent  with  the  quarterly 
return  to  tbe  QnartermaBter-General.  The  vonchers  to  this  abstract  are  Forms  39, 40, 
41.  Stationery  expended  by  the  qnartermaster  for  pablic  service  in  his  own  office 
should  not  be  entered  on  this  abstract ;  it  should  be  entered  and  accounted  for  on 
Abstract  H.]  • 
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Form  No.  39. 

Voucher  No. ,  Abstract  I, quarter,  18 — . 

Montkljf  list  qf  stores  expendedy  — •. ,  qitartemuuter ,  United  States  Army^ 

at ,  in  the  month  of ,  18 — 

[To  be  in  duplicate :  one  copy  to  be  retained  by  the  officer,  one  to  be  sent  to  the 
Quartermaster-General  with  the  Quarterly  Abstract  L 

NOTB.~Thi8  list  shoald  be  made  oat  monthly,  to  enable  the  quartermaster  to  know 
the  exact  state  of  his  supplies.  The  abstract,  when  forwarded,  will  be  accompanied 
by  all  the  monthly  lists.] 
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Form  No.  39. — (Yoacher  to  Abstract  I.) 


lAst  of  quartermaeter'a  etore8  in  the  publio  service  at 

,  quartermaater ,  United  States  Army,  in  the  monik  of 


t  under  the  direotum  of 


-,  18—. 


Number  or  quantity. 

Articles.   ' 

Application. 

« 

1  \ 

• 

• 

I  certify,  on  honor,  that  the  several  articles  of  qnartermaster's  stores  above  enu- 
merated have  been  necessarily  expended  in  the  pnblic  service  at  this  station,  as  indi- 
cated by  the  marginal  remarks  annexed  to  them,  respectively. 


Quartermasier, 


Approved : 


Commanding. 


(Signed  in  duplicate.) 
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Form  No.  40. 
Voucher  No. ,  Abstract  I, quarter,  18 — . 


Articles  lost  or  destroyed  in  the  month  of r— ,  18 — . 

[To  be  in  duplicate :  one  copy  to  be  retained  by  the  officer,  one  to  be  sent  to  the 
Quartermaster-Qeneral  with  the  Quarterly  Abstract  I. 

Note. — ^This  list  should^  be  made  out  monthly,  to  enable  the  quartermaster  to  know 
the  exact  state  of  his  supplies.  The  abstract,  when  forwarded,  will  be  accompanied 
by  iJl  the  monthly  lists.] 
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Statement  of  the  price  at  which  clothing  for  the  Army  of  the  United  States  tcill  be  issued  from 

January  1, 1872,  until  further  orders. 


CloUiiiiK. 
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Forage  cap. 


Uniform  hat !    $1  00 

feather |  7 

cord  and  tassel •  7 

eagle I  1 

castle I  y 

shell  and  flame 
crossed  sabers 
crossed  cannon 
bugle 
letter 
nomber 
cap,  (light  artillerv) 

tufip 

cord  and  tasAel 
plate 

rings,  pairs  of 
hair  plume 

44 

cover , 24 

Uniform  coat,  rousiciaus' Tt  89 

privates' 5  55 

jacket,  musicians 
privates' 
Chevrons,  pairs,  non-commissioned  ' 

staff 

Chevrons,  pairs,  first  sergeants' 18 

sergeants' 12 

corporals' D 

C^aduceus 

Shoulder  scales,  pairs,  non-commis- 
sioned staff 

Siioulder  scales,  pairs,  sergeants' ...  40 

privates' 31 

Trousers,  sergeants' 2  22 

corporals' 2  17 

privates' 

Sash 

Flannel  sack  coat,  (nnlined) 

(iiued) 
shirt 

Knit  shirt 

Canton  flannel  drawers 
Knit  drawers 
Stockings,  per  pair 

Jlootees,  sewed i      1  20 

pegged 1  00 

Boots,  sewed... 
pegged 

Great  coats .'»  33 

lined  with  blanket i      6  44 

Blankets,  woolen  ..v 3  11 

rubber i      1  96 

paint©^ J      118 

Ponoho,  rubber 
painted 

I.«ather  leggins |         76 

Unen  leg^s 44 

Overalls 109 

Stable  frocks 

Mittens,  wool,  per  pair !         22 

BnfKklo  overshoes,  per  pair '      1  20 

Lace,  worsted,  1  }^.inch,  per  yard I         10 

i-inch,  per  yard ;  3| 


22 
20 
10 
3i 


93 


93 


22 
90 
10 
3i 


22 
20 
10 
3* 


22 

22 

22 

22 

1  90 

1  20 

1  90 

1  20 

10 

10 

10 

30 

3*1 

1 

34 

1 

3i 

34 
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Prices  at  tchich  camp  and  garrison  equipage  wiU  he  charged  in  (aies  of  loan  or  damage. 


AUTICLES. 


Iron  banks $4  75 

Bed-sack,  single , 1  56 

double 1  71 

Mosqnito-bars 89 

Ax 73 

helve 9 

sling 31 

Hatchet 36 

holvo 3 

sling 25 

Spade 61 

Shovel 59 

Pickax 67 

helve 7 

Camp-kettle 44 

Mess-pan 20 

Iron  pet 82 

Garrison-iiag 72  70 

halyards 2  55 

Storm-flag 21  67 

Recmitlugflag 4  67 

hal3*ards 13 

Gnidon 4  44 

Camp  color 79 

Standard  for  mounted  regiments..  10  00 
National  color,  artillery  and  infan- 

tiy 27  56 

Segunental  color,  artillery  and  in- 
fantry    34  45 

Color  belt  and  sling 1  57 

Trumpet,  with  extra  mouth-piece.  145 

Bugle,  with  extra  mouth-piece 1  63 

Cora  and  tassel   for  trumpet  or 

bugle 45 

Fife,  "B"  or  "C" 17 

Drum,  complete 3  45 

head,  batter 49 

snare 19 

sling 18 

sticks,  pairs 11 

cairiage 23 

cord 15 

snares,  sets 11 

•case 29 


ARTICLKS. 

\Vallten£ $33  33 

ily 12  89 

poles,  sets 80 

pins,  sets 21 

Wall  tent,  complete $47  23 

Hospital  tent $77  78 

fly 26  67 

poles,  sets. . .  171 
pins,  sets 49 

Hospital  tent,  complete . . .  106  65 

Common  tent $17  11 

poles,  sets...  51 
pins,  sets  ...  13 

Common  tent,  complete.. .  17  75 

Shelter  tent,  complete 4  35 

Tent  pins,  hospital,  large 2 

wall,  large 1 

common,  small I 

Kegi  mental  book,  order ...    $1  51 

letter...  1  51 
index...  87 

descr't'e.  2  11 
gen.ord.      1  56 

fiegfmeutal  books,  set 7  56 

Post  book,  morning  report.  40 
guard  report. . .  75 

order 45 

letter 45 

Post  books,  set 2  05 

Company  book,  oloth'g  ac't,    $1  33 

descriptive,         71 

order 55 

mom'g  rep.      1  00 

Company  books,  set 3  59 

Record  book  for  target  practice. . .         33 
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Allowance  of  clothing. 


Articles. 


Cap,  light  artillery,  witli  trimmings,  complete , 

Plume,  red  horee-nair 

Hat,  -with  trimmings,  complete 

Foragecap 

Cofver  for  forage  cap 

Goat,  or  Jacket 

Trousers 

ShirU 

Drawers 

*Bootees,  pain  of 

Stockings,  pairs  of 

Greatcoat 

Stable-frock,  (for  mounted  men) 

Fatigoe  OTcralls,  (for  engineers  and  ordnance) 

Blanket,  woolen 

Blanket,  water-proof  (for  fo9t-troop8) 

Ponchos,  water-proof,  (for  moontea  troops) 

Flannel  sack-coats 


3 
3 
3 
3 
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1 
1 
1 
2 
3 
2 
4 
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1 
1 
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1 
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1 
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1 

1 
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1 
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2 
3 

3 
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mm 

4 
4 


1 
1 

2 


o 
5 


^ 
15 

11 

2?) 

1 
.T 

5 

ii> 


*  Mounted  men  may  receive  one  pair  of  boots  and  two  pain  of  bootees  instead  of  fonr  pain  of  booties. 
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8. — FamphUt  of  dratcings  of  military  buildivtgs  recommended  to  the  Secre- 
tary of  War  by  the  Board  on  Revision  of  the  Army  Regulations, 

War  Department, 
Quartermasteu-General's  Office, 

Washingtanj  I),  C,  September  14, 1872, 

The  accompauying  drawings  of  military  buildings  were  recommended 
to  the  Secretary  of  War  by  the  Board  on  Revision  of  the  Army  Kegn- 
lations. 

M.  C.  MEIGS, 
Quartermaster- Oeneral,  Brevet  Mdjor-Oeneral^  U.  S.  A. 
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9. — List  of  number  of  intermenU  of  Union  soldiers  in  national  military 

cemctcriea. 

War  Department, 
Quartermaster-General's  Office, 

Washington^  D.  C, ,  1872. 

Sir:  I  inclose  herewith  ^^List  of  national  cemeteries,  &c.,  with 
number  of  graves  in  each,"  for  which  head-stones  are  needed,  under  act 
of  Congress  of  June  8, 1872 ;  also,  "  Information  for  bidders." 

No  size,  kind  of  stone,  or  style  of  letter  is  prescribed.  The  law 
requires  the  War  Department  to  invite  proposals  for  head-stones.  From 
the  designs  and  samples  devised  and  submitted  by  the  bidders,  the 
Secretary  of  War  will  make  a  selection,  as  required  by  the  law,  which 
has  been  distributed  to  all  who  have  asked  for  it.  This  is  all  the  infor- 
mation communicated  to  the  Quartermaster-General. 
Very  respectfully,  your  obedient  servant, 

M.  C.  MEIGS, 
Quartermaster-Oeneraly  Brevet  Major-Oeneral^  U.  8.  A, 
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Lht  of  number  of  interments  of  Umon  Midlers  in  national  miliiarif  cemeteries  and  in  ceme- 
^  teiies  other  than  national. 


LIST  OF  NATIONAL  CEMETERIES  IN  THE  UNITED  STATES. 


Xame  of  cemetery. 


Cypress  Hills  Cemetery 


Beverly  Cemetery 

Brattleboronch  Cemetery 
White  Hall  Cemetery .... 


National  cemeteries 

Kural  Cemetery 

Harrisburtsh  Cemetery 

Prospect  Hill  Cemetery 

Antietam  Cemetery 

Annapolis  Cemetery 

Colpeper  Conrt-Houso  Cem- 
etery. 

City  Point  Cemetery 

Cold  Harbor  Cemetery 

Danville  Cemetery 

FredericksbnrghCemoter}'. . 


Fort  Harrison  Cemetery 

Glendale  Cemetery 

Hampton  Cemetery 

Poplar  Grove  Cemetery. 
Hiohmond  Cemetery  . . . 

Stannton  Cemetery 

Seven  Pines  Cemetery  . . 
Winchester  Cemoteiy . . . 
Yorktown  Cemetery .... 

Grafton  Cemetery 

London  Park  Cemetery . 
New  Berne  Cemetery . . . 

Baleigh  Cemetery 

Salisbury  Cemetery 

Wilmington  Cemetery  . . 
New  Albany  Cemetery. . 
Crown  Hill  Cemetery . . . 

Arlington  Cemetery 

Alexandria  CemetCTv  ■  • . 
Ball's  Bluff  Cemetery  . . . 


Soldiers'  Home  Cemetery 

Battle  Cemetery 

Florence  Cemetery 

Beanfort  Cemetery 

Mobile  Cemetery 

Barrancas  Cemetery 

Lebanon  Cemetery 

Logan's  Cross-Koads  Cemet'y. 

Camp  Nelson  Cemetery 

Knorville  Cemetery 

Chattanooga  Cemetery 


Nashville  Cemetery 

Stone's  Kiver  Cemetery 

Fort  Donelson  Cemetery 

Memphis  Cemetery 

PittsDorgh  Landing  Cemetery 

Andersonville  Cemetery 

Marietta  Cemetery 

Corinth  Cemetery 

Natchez  Cemetery 

Vicksbnrgh  Cemetery 

Chalmette  Cemetery 

Baton  Kongo  Cemetery 

Alexandria  Cemetery 

Port  Hudson  Cemetery 

Brownsville  Cemetery 

Little  Kock  Cemetery 

Fort  SmiUi  Cemetery 

Favctteville  Cemetery 

Jeifei-soB  Barracks  Cemetery. 


Location. 


On  Long  Island,  eight  miles  from  New  York 

City. 

One  and  a  half  miles  from  Beverly,  N.  J 

At  Brattleborongh,  Vt 

Near  Bristol,  seventeen  miles  from  Pliiladel- 

phia. 

At  Philadelphia,  Pa 

At  Chester,  Pa.,  one  mUo  fi-om railway-station. 

At  Harrisburgh,  Pa 

At  York,  Pa.,  one-half  mile  from  railway-station 

One-half  mile  from  Sharpsbnrgh,  Md 

One-fourth  mile  fh)m  Annapolis,  Md 

At  Culpeper  Court-House,  Va 

One  and  one-half  miles  from  Cltv  Point,  Ta. .. 
Eleven  and  one-half  miles  from  lUohmond,  Ya. 

At  Danville,  Va 

At  Frederioksbnrgh,  Ya.,  one  mile  from  the 

railway-station. 

Eight  miles  from  Bichmond,  Ya 

Fineen  miles  from  Richmond,  Ya 

One-half  mile  fh>m  Hampton,  va 

Five  miles  from  Petersburgh,  Ya 

Three  and  one-half  miles  from  Bichmond,  Va. . 
One  and  one-foarth  miles  from  Staunton,  Ya. . 

Nine  miles  from  Richmond,  Va 

One-fourth  mile  from  Winchester,  Va 

One-half  mile  from  Yorktown,  Ya 

One-fourth  mile  from  Grafton,  W.  Ya 

Three  miles  fh>m  Baltimore,  Md 

One  mile  from  New  Berne,  N.  C 

One  mile  from  Raleigh,  N.C 

One-half  mile  from  Salisbury,  N.  C 

One  mile  from  Wilmington,  N.  C . . . : 

At  New  Albany,  Ind 

Three  miles  from  Indianapolis,  Ind 

Three  miles  from  Washington,  D.  C 

At  Alexandria,  Vk 

On  the  Potomac   River,  opposite   Edward's 

Ferry. 

Two  miles  from  Washington,  D,  C 

Four  miles  from  Washington,  D.  C 

One  mile  from  Florence,  S.  C 

Tbree-fonrths  mile  from  Beaufort,  S.  C 

At  Mobile  Ala 

Near  Fort  Barrancas,  Fla 

Two  and  one-half  miles  from  Lebanon,  Ky  — 

At  Mills  Springs,  Lincoln ville,  Ky 

Six  miles  from  l^Ticholas ville,  Kv 

Tbree-fourtlis  mile  from  KnoxvlUe,  Tenn 

One  and  one-fourth  miles  fi'om  Chattanooga, 

Tenn. 

Six  miles  from  Nashville,  Teun 

Three  miles  from  Murfreesborough,  Tenn 

One-half  mile  from  Dover,  Tenn 

Six  miles  fi*om  Memphis,  Tenn 

Three  and  one-fourth  miles  from  Shiloh,  Tenn 

At  Andersonville,  Ga 

At  Marietta,  Ga 

Three-fourths  mile  from  Corinth,  Miss 

One  and  one-half  miles  from  Natchez,  Miss 

At  Vicksburgh,  Miss 

Six  miles  from  New  Orleans,  La 

At  Baton  Rouge,  La 

One  mile  from  Alexandria,  La 

One  and  one-half  miles  from  Port  Hudson,  La. 

Near  Fort  Brown,  Texas 

One  and  one-half  miles  from  Little  Rock,  Ark. 

One-fourth  mile  from  Fort  Smith,  Ark 

One-half  mile  from  Fayetteville,  Ark 

On  the  military  reserve  of  Jefferson  Barracks, 

ten  miles  from  Saint  Louis,  Mo. 
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18 

1 

19 

61 

61 

1.856 

55 

1,911 

50 

3 

53 

117 

23 

140 

151 

2 

153 

1,792 

2,9a3 

4.605 

2,309 

195 

2,504 

447 

902 

1,349 

3,719 

1,437 

5,156 

674 

1.248 

1,922 

1.171 

148 

1,319 

2,508 

12,734 

15, 242 

239 

575 

614 

235 

957 

1,192 

4,670 

492 

5, 162 

2,050 

4,137 

6,187 

845 

5,684 

6,529 

230 

518 

748 

128 

1.229 

1,357 

2,093 

2.339 

4,432 

748 

1,434 

2,182 

633 

620 

1,253 

1,380 

83 

1,463 

2,182 

1,063 

3,245 

604 

557 

1,161 

85 

12,027 

12, 112 

696 

1,361 

2,057 

2,130 

676 

2,806 

672 

36 

708 

11,509 

4,076 

15,585 

3,635 

3,635 

1 

53 

54 

5,210 

278 

5,4^ 

40 

40 

165 

2,767 

2,932 

5,465 

3^607 

9,072 

498 

347 

845 

1,000 

383 

1,383 

583 

283 

866 

340 

368 

708 

2.459 

1,179 

3,633 

2,080 

1,075 

3,155 

7,951 

4,927 

12,878 

12,495 

4,002 

16,497 

3,832 

2,307 

6,139 

158 

512 

670 

5,149 

8,816 

13,965 

1,234 

2,356 

3,590 

12,812 

902 

13,714 

7,050 

3,035 

10,094 

1,798 

3,869 

5,667 

365 

2,716 

3,081 

5,459 

11,126 

16,585 

6,709 

5,484 

12, 193 

2,435 

492 

2,927 

518 

763 

1,281 

593 

3,211 

3,804 

1,338 

1,501 

2,839 

3,161 

2,272 

5,433 

568 

946 

1,514 

503 

713 

1,216 

8,:«3 

,  1.887 

10,240 
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Li8t  of  number  of  interments  of  Union  soldiers,  tf-c. — Continued. 


Naiuc  of  cemeterj'. 


JefferaoD  City  Cemetery . . . . 

Sprinefield  Cemetery 

Camp  jButler  Cemetery 

Moaod  City  Cemetery 

Kock  Island  Cemetery 

Fort  Leavenworth  Cemetery 

Fort  Soott  Cemetery 

Fort  Gibson  Cemetery 

Baxter  Springs  Cemetery . . . 
Keoknk  Cemetery 


Location. 


At  Jefferson  City,  Mo 

Three  miles  from  Springfield,  Mo 

Six  miles  fhnn  Sprinefietd.  Ill 

One  and  one-half  miles  from  Monnd  City,  III . 

On  Bock  Island,  in  the  Missouri  Birer 

One-hidf  mil^  from  Fort  Le^nworth,  Kani«. . 
One  and  one-half  miles  fh>nrFoTt  Scott,  Kans. 
At  Fort  Gibson,  Indian  Territory. 
At  Baxter  Springs,  Kans. 
At  Keokuk, 


©■goB 

Sap 
'A 


Springs, 
:,  Iowa.. 


340 
836 
1.021 
2,504 
IIT 
417 
306 
157 
124 
604 


Total '159,914 
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LIST  OF  CEMETKUIES  OTHER  THAN  NATIONAL. 


Xamo  and  place  of  cemetery-, 


>^5 
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t^Z 

a  a 

a     « 

•M  a 

r-a 

;l.« 

'S^g 

•^  a  1 

sis 

0B& 

5  65 

^ 

'A 

Fort  Schnyleic  New  York  Harbor,  New  York  . . . 
Fort  HamUton,  New  York  Harbor,  New  York  . . 
Willett's  Point,  New  York  Harl>or,  New  York  . . 

Sandy  Hook,  New  York  Harbor,  New  York 

Bayid'a  Island,  Now  York  Harbor,  New  York... 

Woodlawn,  Elmira,  New  York 

Bennington,  Wyoming  Conn ty.  New  York 

BamL  Albainy,  New  York 

Fort  Columbus,  New  York  Harbor,  ^ew  York  . . 

Fairmonnt,  Newark,  New  Jersev 

Fort  Adams,  Newport,  Bhode  Island 

Fort  Wadsworth,  New  York  Harbor,  New  York 

PUttsbureh  Barracks.  New  York 

Beechwo<S,  New  BocneUe,  New  York 

Catholic,  Now  Haven,  Connecticut. . . .  .* 

Evergreen,  New  Haven,  Connecticut 

Oakwood,  Lewisburgh,  Conndbticut 

Fort  Trumbull,  New  London,  Connecticut 

Bural,  Worcester,  Massachusetts 

Pine,  Worcester,  Massachusetts 

Saint  John's,  Worcester,  Massachusetts 

Pine  Grove,  Manchester,  New  Hampshire 

Yalley,  Manchester,  New  Hampshire 

City,  Calais,  New  Hampshire . 


o 

11 

3l 


Bye  Cemetery,  Bye,  Now  Hampshire. 


Bubinson,  New  Hampshire 

Old  Cemetery,  Concord,  New  Hampshire 

Piscataqna,  Manchester,  New  Hampshire 

Stowell,  Manchester,  New  Hampshire 

Goff's  Falls,  Manchester,  New  Hampshire 

Merrill,  Manchester,  Now  Hampshire 

Portsmouth,  New  Hampshire , 

Greenland,  New  Hampshire . 

Burlington,  Vermont 

Montpelier,  Vermont , 

Perry  Cemetery,  Perry,  Maine , 

Fort  Sullivan,  JBastport,  Maine 

Forest  City,  Portland ,  Maine , 

Dedbam,  Massachusetts 

Mount  Hope,  West  Boxbury,  Massachusetts  . . 

Woodlawn,  Chelsea,  Massachusetts 

(Tarden  City,  Chelsea,  Massachusetts 

Hollywood,  Brookllne,  Massachusetts 

City  Cemetery,  Brookllne,  Massachusetts 

Catnollc,  Cambridge,  Massachusetts 

Gallop's  Island,  Boston  Harbor,  Mass.achusetts 
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List  of  number  of  intermenU  of  Union  soJdiersj  JS'c. — Contiiiiicd. 


* 

9  ^ 

fc  =  ^     ' 

3>   ^   6 

o 

^1 

3       «       " 

fc^ 

.^  ^ 

•**        S 

S  *" 

^^ 

^  r 

•s  s 

» 

Name  and  place  of  cemetery. 

'  =  i 

§1 

• 

s  Si  a     ' 

s3C 

S  9^ 

9 

>5 

J^^ 

r^ 

Hope,  Worcenter,  Maasachnsetts 

City,  Cam  bridge,  HaswujhuNetts 

I«'ort  Porter,  Buffalo,  New  York 

Fort  Niafj^ra,  Youiigstowii,  New  York 

Fort  Ontario,  Osweso,  New  York : 

Kadlaon  Barracka,  Sackett'a  Harbor,  New  York 

Forreat  Lawn.  Bnfialo,  New  York f. , 

Limestone  Hill.  Buffalo,  New  York , 

Pine  Hill,  BnffiUo,  New  York 

Cold  Spring,  LockiM>rt,  New  York , 

Mount  Hope,  Rochcater,  New  York 

Lodi,  Seneca  County,  New  York 

Cherry  Creek,  Chautauqua,  New  York 

Soranton,  Luseme  County.  Pennaylvania 

Saint  James  Epiaoopal,  Bristol,  Pennsylvania 

Kural,  Chester,  Ponnsj-Wania 

Saint  Michael's,  Chester,  Pennsylvania 

Odd  Fellows,  Tamaqua,  PonnsyiTania 

German  Reformed  and  Lutheran,  Tamaqua,  Pennsylvania 

Springfield.  Sbippensburgh,  Pennsylvania , 

Lutheran,  Shippensbnrgh,  Pennsylvania 

Cemetery  two  miles  fh>m  Shippensburgh,  Pennaylvania 

Easton  Cemetery,  ISaston,  Pennsylvania 

Amdt's,  Easton,  Pennsylvania 

Hay's,  Easton,  Pennsylvania 

First  Presbyterian,  Easton,  Pennsylvania.  ^ •* 

German  ReiofmedJBaston,  Pennsvlvania 

German  Catholic,  Easton,  Pennsylvania 

Lutheran,  HoUidavaburffh,  Pennsylvania 

Presbyterian,  HolUdaysburgh,  Pennsylvania 

Catholic,  HoUldayaburgh,  Pennaylvania 

Asbury,  HoUldayaburgh,  Pennaylvania 

Dunkiurd,  HoUidayaburgh,  Pennaylvania 

Phillipsburgh.  Pennsylvania 

MetbodLat  Episcopal,  Meroersburgh,  Pennsylvania 

Preabyterian,  Mercersbnrgh,  Pennaylvania 

Union,  Upton,  Pennaylvania , 

Lackawaxen,  Pike  County,  Pennaylvania 

Allegheny,  Pennaylvania . , : 

Aahland,  Carllale,  Pennsylvania 

Cedar  Grove,  Cham  beraburgh,  Pennsy  1  vania 

Finn's  Point,  New  Jersey 

Pea  Patch  Island,  Delaware 

Wilmington  and  Brandywine,  Delaware • < 

Old  Swede's.  Wilmington,  Delaware 

Zion  Methouist  Episcopal,  Wilmington,  Delaware 

Asbury  Chapel,  Wilmington,  Delaware 

Saint  Monr's  Catholic,  Wilmington,  Delaware 

Mount  Leoaiion  Methodist  Bpiroopal,  Wilmington,  Delaware 

Newark  Methodist  Episoopaf,  Wilmington,  Detaware 

Mount  Pleasant  Metkodist  Bpisoop^Wilmingion,  Delaware 

Saint  Peter's  Methodist  Episcopal,  Wilmington,  Delaware 

Mount  Salem  Methodist  Episcopal.  Wilmington,  Delaware 

Newport  Methodist  Episcopal,  Wilmington,  Delaware 

Saint  James  Methodist  Episcopal,  Wilmington,  Delaware 

Preabyterian,  Wilmington,  Delaware 

Frienda',  Wilmington,  Delaware 

Saint  Mary'a  Catholic,  Pittsbnrgh,  Pennsylvania 

Boee  HilU  Chicago,  Hlinois 

Oakwood,*  Chicago,  Hlinois 

Sprins  Grove,  Cincinnatf,  Ohio 

Oakhill,  Evans ville,  Indiana 

Greenlawn,  Columbus,  Ohio 

GallipoUs,  Ohio 

Woodland,  Cleveland,  Ohio 

Elmwood,  Detroit,  Michigan 

Jackson,  Michigan 

Oakhill,  Sandusky,  Ohio 

Oakhill,  Grand  Rapids,  Michigan 

Oakhill,  Janeavillo,  Wisconsin 

Forest  Hill,  Madison,  Wiaoonain 

Mound,  Racine.  Wiaconain 

CrownhiU,  Racine,  Wiaconsin '. 

Konoaha,  Wisconsin 
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355 
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12 
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10 
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55 
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Lht  of  number  of  inttrmenfs  of  Union  solders,  ^*c. — Continued. 


Xanic  mid  place  of  cemetery, 


Forrent  Home.  Milwankee.  Wisconsin 

Fort  Crawford,  Prairie  du  Cbien,  WiscouBln 

(j  recn  Bav,  Wiaconsiu 

Oshkosh,  w  isconsin 

Kienxi,  Fond  du  Lac,  Wisconain 

Joliet,  Wisconsin.  .§ 

Dundee,  Illinois , 

Elgin,  nilnois 

Kockford,  Illinois 

Saint  Charles,  Illinois 

Dixon,  Illinois 

Woodland,  Quiuc  v,  Illinois 

Alton,  Illinois  .. .'. 

Fort  Wayne,  M icliigau 

Bipon,  Indiana 

Limewood,  Fort  Wayne,  Indiana 

Ohio  Towushij),  Bai'tholomew  Connty,  Indiana 

Thornton.  Indiana 

Sugar  Uidf^e  Township,  Clay  County,  Indiana 

(7cht-er  Point,  Clay  County,  Indiana 

("rawtbrd  Connty,  Indiana 

IVrry  Township,  Clay  County,  Indiana 

Miller  Township,  Dearborn  C'ounty,  Indiana 

('reaser  Creek  Township,  Dearborn  County,  Indiana. . 

Harrison  Township,  Dearborn  County,  Indiana 

IjOgan  Township,  Dearborn  County,  Indiana , 

Decatur,  Indiana '. 

Methodist,  Decatur,  Indiana , 

Dekalb  County,  Indiana 

SpenceT\'ille,  fudiana 

Fountain  City/  Indiana , 

Portland  County,  Indiana 

Kbenezer  Chap<*^l.  Hloomington,  Indiana 

Peppcrton,  Franklin  County,  Indiana 

Metamora.  Franklin  County.  Indiana 

Trcntpii,  Franklin  County, 'Indiana 

r^^banon.  (trecno  County,  Indiana 

Shiloh,  Clay  ('ounty,  Indiana 

Rlensoe's  Burial  Ground,  Greene  Connty.  Indiana 

Hanoh's  Burial  (Tround,  Greene  County'',  Indiana 

(rrecne  County,  Indiana 

Ellcnsworth  liurial  Ground,  Greene  County,  Indiana. 

J-Yiendly  Grove,  Clay  County,  Indiana 

Bradford,  Harrison  County,  Indiana 

Harrison  County,  Indiana '. 

Lisbon,  Henry  County,  Indiana 

Dublin,  Wayne  County,  Indiana 

Spiceland,  Henry  County.  Indiana 

Stony  Creek  Township,  Henry  County,  Indiana 

Jefferson  Township.  Henry  County,  ifndiona 

Blue  Klver,  Honrj'  County.  Indiana 

Wayne,  Henry  County,  Indiana. 

Franklin  Township,  ^fienry  County.'  Indiana 

I>udlc3'  Township,  Henry  County,'  Indiana 

Liberty  Township,  Henr3'  Connty,  Indiana 

Henry  Township,  Henry  County,  Indiana. 

(jreensborongh  xowuship.  Henry  County,  Indiana  . . . 

Harrison  Township,  Henry  County,  Incuana 

Fall  Creek  Township,  Henry  Connty,  Indiana 

Prairie  Township.  U&aTv  County,  Indiana 

Walootayille,  Lagrange  Connty,  Indiana 

Springyille,  Lavrrence  Connty,  Indiana •. 

I^wrence  County,  Indiana 

Greene  County,  Indiana 

Honnt  Carmei,  Hadisoii  Connty,  Indiana 

Alfont,  Madiflon  County,  Indiana 

Comberlond,  Hodison  Connty,  Indiana 

Hancock  Connty,  Indiana 

Jhbkrion  County,  Indiana 

At  Heme,  Marion  Countj*,  Indiana 

Monroe  Connty,  Indiana 

Montgomery  County,  Indiana 

Lisbon,  Noble  Coniity,  Indiana 

Xoble  County,  Indiana 
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List  of  number  ofintermenU  of  Union  aoldiers,  4'c. — Continaed. 


IS'ame  aod  place  of  cemetery. 


Evansville,  Ohio  County ,  Indiana 

lUaing  Sun,  Ohio  County,  Indiana 

PaoU,  Orange  County,  Indiana 

Goaport,  Owen  County,  Indiana < . 

Spencer,  Owen  County,  Indiana 

Owen  County,  Indiana 

Catlin,  Parke  County,  Indiana 

Parke  County,  Indiana 

Shelbyville,  Shelby  County,  Indiana 

At  Home,  Sullivan  County,  Indiana 

Xow  Lebanon,  Sullivan  County,  Indiana 

EvansviUe,  Sullivan  County,  Ijidiana 

Sullivan  County,  Indiana .* 

Allansvillo,  Switzerland  County,  Indiana 

Bennington  County,  Indiana 

Patriot  County,  Indiana 

Vigo  County,  "Indiana 

Waahingtou.  Vigo  County,  Indiana 

At  Home,  Vigo  County,  Indiana 

Pine  Village,  Warren  County,  Indiana 

Hope,  Waahinfirton  County,  IndiHua 

Hillsborough,  wayne  County,  Indiana 

Elkhorn,  "Wayne  Oonnty,  Indiana 

Conterville,  Wayne  County,  Indiana 

Kichniond,  Wayne  County,  Indiana 

Cambridge,  Wayne  County,  Indiana 

Talton  Townahip,  Wayne  County,  Indiana 

Washington,  Wayne  County,  Indiana 

Harrison  Township,  Wayne  County,  Indiana. : 

Milton  Township,  Wayne  County,  Indiana 

Hayustown,  Wayne  Coanty,  Indiana 

Abington  Township,  Wayne  County,  Indiana  . 

Wayne  County,  Inciiana «. 

Klmwood,  Columbia,  South  Carolina 

DanvUle,  Kentucky 

Galveston,  Chapel  Hill,  and  ilorapsteadf  Texas 

Centralia,  Missouri 

Arsenal  Island,  Saint  Louis,  Missouri 

Alton,  Illinois 

Small-pox  Island.  Illinois 

Bamesvillc,  Kansas 

Mound  City,  Kansas 

Geneva,  Kansas 

Olathe,  Kansas 

lola,  Kansas 

Paola,  Kansas 

Ottumwa,  Kansas 

Marraiton,  Kansas .-. 

Topeka,  Kansas 

Louisville,  Kansas 

Ossawatomie,  Kansas 

Fort  Riley,  Kansas 

Fort  Wallace,  Kansas 

Fort  Hayes,  Kansas 

Fort  Lamed,  Kansas 

Fort  Dodge,  Kansas 

Fort  Lyon,  Colorado  Territory 

Fort  Wingate,  New  Mexico  Territory 

Fort  Garland,  Colorado  Territory 

Fprt  McHae,  New  Mexico  Territory 

Fort  Selden,  New  Mexico  Territery , 

Fort  Sumner,  New  Mexico  Territory 

Fort  Stanton,  New  Mexico  Territory , 

Fort  Basoom,  New  Mexico  Territory 

Fort  Bayard,  Now  Mexico  Territory 

Fort  Lowell,  New  Mexico  Territory 

Fort  Union,  New  Mexico  Territory 

Fort  Craig,  New  Mexico  Territory 

Fort  Cnmniings,  New  Mexico  Territory 

Santa  F6,  New  Mexico  Territory 

Fort  Fillmore,  New  Mexico  Territory 

Los  Pines,  New  Mexico  Territoi-y  . .'. 

Los  Limaji,  New  Mexico  Territory , 

Albuquerque,  New  Mexico  Territory 


lla 


1 

18 
6 
8 
1 
4 
4 
5 
3 
4 
3 
1 
1 
1 
5 
1 
3 
1 
5 

3 

o 

3 
1 
1 

11 
C 
1 
3 
1 
1 
1 
1 
3 

15 
350 

39 


151 


8 

15 

5 

8 

5 

11 

4 

4 

23 


4 

73 

6fi 

72 

43 

72 

11 

3 

1 

10 

5 

20 

15 

14 

4 

1 

50 

163 

35 


1 

18 
3 

7 


fci  B  • 

u  m  O 
III 

Us 


8 
5 
20 
87 
540 
12 
82 
10 
15 


1 

1 

7 


1 

2 

39 


5 
19 


150 
70 
59 
.'SO 
77 

180 
g5 
58 
56 
59 

230 
87 
45 

312 

94 

1 


Is 

3a 

o 
H 


1 

18- 

6 

8 

1 

4 

4 

5 

2 

4 

3 

1 

1 

1 

5 

1 

3 

1 

5 

3 

2 

3 

1 

1 

11 

G 

1 

3 

1 

I 

1 

1 
o 

23 

355 

59 

87 

540 

163 

82 

18 

30 

5 

9 

6 

IS 

4 

4 

23 

1 

G 

112 

66 

77 

63 

72 

161 

72 

60 

60 

83 

200 

100 

72 

60 

60 

300 

850 

80 

312 

95 

19 

3 

7 


QUAETERMASTER-GENEEAL. 


287 


Liai  of  numher  of  interments  of  Union  soldiers,  ^-c. — Coutisued. 


Karoe  and  plnco  of  cotuctcry, 


SioaxCit3%  Iowa 

!Fort  Kearney,  Nebraska 

Port  HoPherson,  Nebraaka 

Port  Sedgwick,  Colorado  Torritorj' 

Port  Morgan,  Colorado  Territory 

Port  D.  A.  Rnaaell,  Wyoming  Territory. 

Port  Sanders,  Wyoming  Territory 

Port  Bridger,  Wyoming  Territory- 

Port  Pred  Steele.  Wyoming  Temtorj*  . . . 

Port  Laramie,  Wyoming  Territory 

Port  Petterman,  Wyoming  Territory 

Port  Reno.  Wyoming  Territory 

Port  Phil  Kearney,  Wyoming  Territory 

Camp  Douglas,  Utah  Territory 

Port  Snelling.  Minnesota 

Fort  Ripley,  Minnesota 

Port  Wadsworth,  Dakota  Territory 


Total. 
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as 


5 

33 
39 
37 

3 
16 
S9 
18 

2 
29 

6 
28 
97 
03 
41 
18 
18 


7,:J62 


nECAriTULATIOX. 

In  national  cemeteries 159, 914 

In  cemAeries  other  than  national [        7, 3€2 


Total  in  the  United  States I    167,276 


(4  OB  F" 
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4,323  ;        11,685 


296,  6.37 
11, 685 


141, 096         308, 372  * 


INFORMATION  FOK  BIDDERS  FOR  FURNISHING  HEAD-STONES  FOR  NATIONAL 

MILITARY  CEMETERIES. 

Proposals  for  headstones  for  national  military  ccmeleties. 

m 

AVau  DKrARTMENr,  Quartermaster-General's  Office, 

WasMngtony  D,  C,  Aufftisi  1,  1872. 

Proposals  arc  invited  for  marking  the  f^ravcs  in  tbo  national  cemeteries  as  required 
by  law,  to  be  addressed  to  the  Qnartermaster-Goueral,  Washington,  D.  C. 

Proposals  shoald  state  the  price  for  each  head-stone,  properly  inscribed,  and  set  at  the 
head  of  the  grave,  in  eacli  national  military  cemetery. 

Bids  may  lie  for  the  whole  work  of  all  the  cemeteries,  or  for  that  of  several  ceme- 
teriee  in  a  district^  or  for  a  single  cemetery. 

The  bonds  required  will  bo  in  amount  twenty  (20)  per  cent,  of  the  total  amount  of 
each  contract. 

All  proposals  received  by  the  Quartermaster-General  will  be  opened  on  the  12th  day 
of  October,  187$,  at  noon,  at  the  ofiBce  of  the  Qnartermaster-General,  Washington,  I). 
C,  in  presence  of  bidders,  and  contracts  will  be  awarded  to  the  lowest  responsible 
bidders,  as  soon  as  the  comparison  of  the  samples  and  prices  can  be  completed,  pro- 
vided the  samples  are  deemed  suitable  by  the  Secretary  of  War. 

All  samples  should  be  distinctly  marked  in  order  to  prevent  mistakes.' 

List  of  the  cemeteries,  with  the  number  of  graves  in  each,  together  with  full  infor- 
mation as  to  conditions,  requirements,  &c.,  will  be  furnished  on  application  in  writing 
to  the  Quartermaster-General,  at  Washington,  D.  C. 

Envelopes  containing  proposals  should  be  indorsed, ''  Proposals  for  head-stones  for 
national  military  cemeteries,"  and  addressed  to  the  Quartermaster-General,  Washing- 
ton, I).  C. 


Extract  from  the  laio  of  8th  June,  1872. 

The  Secretary  of  War  shall  cause  each  grave  to  be  marked  with  a  small  head-stone, 
with  the  name  of  the  soldier  aiul  the  name  of  his  State  inscribed  thereon,  when  the 
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fiame  are  knowir,  in  addition  to  the  number  required  to  be  inscribed  by  said  section, 
(section  1  of  act  of  22d  February,  1867 ;)  and  he  shall,  within  ninety  days  from  the 
passage  of  this  act,  advertise  for  sealed  proposals  of  bids  for  the  making  and  erection 
of  snch  head-stones,  which  adrertisements  shall  be  made  for  sixty  days,  successively, 
in  at  least  twenty  newspapers  of  general  circulation  in  the  United  States,  and  shall 
call  for  bids  for  the  doing  of  said  work,  in  whole  or  in  part ;  and  upon  the  opening  of 
Ruch  bids,  the  Secretiury  of  War  shall,  without  delay,  award  the  contracts  to  the  lowest 
responsible  bidders  or  bidder,  in  whole  or  in  part ;  and  said  bidders  shall  give  bonds 
to  his  satisfaction  for  the  faithful  completion  or  the  work. 

.  Sfctian  1  of  act  of  22d  February,  1867. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  in  the  arrangement  of  the  national  cemeteries  established 

for  the  burial  of  deceased  soldiers  and  sailors,  the  Secretary  of  War  is  hereby  directed 

*  #  *  •  *  *  « 

to  cause  each  grave  to  be  marked  with  a  small  head-stone,  or  block,  with  the  number 
of  the  grave  inscribed  thereon,  corresponding  with  the  number  opposite  to  the  name 
of  the  party  in  a  register  of  burials  to  be  kept  at  each  cemetery  and  at  the  oiiice  of  the 
Quartermaster  General. 


ki:quirement8. 

Each  proposal  should  be  accompauied  by  a-sample  of  tlic  stone  proposed  to  be  used  ; 
said  sample  to  be  finished  complete,  so  a.s  to  show  the  size  of  the  head*8toue,  t^e  form 
and  style  and  size  of  the  lettering,  and  the  quality  of  the  material  offered. 

The  inscriptions  will  give  the  number  of  the  grave,  the  name  of  the  soldier,  his 
company,  regiment,  rank,  and  State,  and  the  dato  and  place  of  death,  when  these  arc 
known.  When  none  of  these  are  known  the  head-stone  will  be  marked  with  the  num- 
ber of  the  grave  and  the  inscription,  "  Unknown,"  "  U.  S.  Soldier,"  thus  : 

3,269. 

JOHN  SMITH. 

Corporal, 

Co.  13,  10th  Ohio  Vols. 

Died  2oth  November,  186:?, 

Chattanooga,  Tenn. 

Or, 

2,407. 

Unknown. 

U.  S.  Soldier. 


By  order  of  the  Secret4iry  of  War. 

M.  C.  MEIGS, 
Quartermastei'- General,  Brevet  Major-General,  XJ.8,  J. 
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K  E  P  0  R  'J^ 


OF   THK 


COMMISSARY-GENERAL  OF  SUBSISTENCE. 


Offick  of  Commissary-General  of  Subsistence, 

Washington  City,  October  5, 1872. 

Sir:  I  bave  tlie  honor  to  submit  the  following  report  of  the  opera- 
tions of  the  Subsistence  Department  of  the  Army  for  the  fiscal  year 
terminating  June  30,  1872: 

No  changes  of  special  importance  or  magnitude  have  taken  place  in 
the  mode  of  subsisting  the  Army  during  the  past  year,  the  sources  and 
methods  of  supply  having,  since  the  war,  been  gradually  brought  into 
close  conformity  with  the  customary  usages  governing  in  commercial 
transactions.  A  responsible  officer  is  placed  at  the  headquarters  of 
each  of  the  three  military  divisions  and  eleven  military  departments 
into  which,  the  whole  territory  of  the  United  States  is  divided,  who, 
under  the  General  Regulations  of  the  Army,  the  instructions  of  this 
otlice,  and  the  orders  of  the  commanding  generals  of  such  divisions  and 
departments,  is  charged  with  supplying  the  troops  of  their  respective 
commands. 

There  being  three  vacancies  in  the  Subsistence  Department,  the  num- 
ber of  its  officers  is  now  twenty-six.  Of  these,  one  colonel  and  two  lieu- 
tenant-colonels, assistant  commissaries-general,  are  stationed  at  the 
headquarters  of  the  Divisions  of  the  Atlantic,  the  Piicific,  and  the  Mis- 
souri. Ten  commissaries,  of  the  rank  of  major  and  captain,  are  stationed 
at  the  headquarters  of  the  Military  Departments  of  the  East,  the  Lakes, 
Dakota,  the  Platte,  the  Missouri,  Texas,  California,  the  Columbia,  the 
South,  and  the  Gulf.  Most  of  these  officers,  besides  performing  the  duties 
of  chief  commissary  of  their  several  headquarters,  usually  also  perform 
purchasing  and  depot  duties.  Of  the  remaining  officers  of  the  Depart- 
ment— thirteen — fimr  are  on  duty  in  the  Subsistence  Bureau,  eight  are 
stationed  at  important  points  of  purchase  or  at  depots,  as  Washington, 
Baltimore,  Saint  Louis,  Chicago,  Sioux  City,  Pueblo,  Santa  F^,  and 
•  Cheyenne,  one  being  on  leave.  An  officer  of  cavalry  is  temporarily  per- 
forming the  dutj"  oX  chief  commissary  at  the  headquarters  of  Arizona. 

A  terrible  conflagration  having  laid  in  ashes  a  large  part  of  the  city 
of  Chicago,  the  Subsistence  Department  was,  under  the  telegraphic 
instructions  of  the  Secretary  of  War  to  Lieutenant-General  P.  H.  Sheri- 
dan, United  States  Army,  dated  October  9,  1871,  called  upon  to  furnish 
and  distribute  food  to  the  sufferers  by  that  calamity.  Accordingly, 
supplies  were  hurried  forward  from  Saint  Louis  and  Cincinnati,  but  the 
magnificent  contributions  by  the  people  for  their  suffering  fellow-citizens, 
soon  poured  into  Chicago  from  all  quarters  so  freely  that  the  sum  of 
$5,705.83  only  was  expended  for  this  purpose  by  the  Subsistence  De- 
partment. The  supplies  sent  to  Chicago  were,  however,  most  oppor- 
tunely there,  to  meet  a  call  from  the  governor  of  Wisconsin  for  the  suf- 
ferers by  the  forest-fires  which  swept  over  portions  of  that  State.  For 
this  purpose,  Lieutenant-General  Sheridan,  under  the  authority  of  the 
Secretary  of   War,  of  IJovember  15,  1871,  caused   food  valued  at 
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$30,836.11  to  be  issued  to  the  governor,  "on  condition  that  the  State  of 
Wisconsin  will  account  for  the  stores  at  their  value  if  required  to  do  so 
hereafter.'' 

During  the  fiscal  year  ending  June  30, 1872,  there  were  reported  to 
this  office  198  advertisements  inviting  proposals  for  furnishing  supplier, 
336  contracts  for  fresh  beef,  75  contracts  for  complete  rations,  159  con- 
tracts for  miscellaneous  articles,  and  370  contracts  consisting  of  written 
proposals  and  acceptances.  In  order  promptly  to  meet  the  require- 
ments of  the  troops,  it  is  occasionally  necessary  to  make  purchases  in 
the  open  market.  When  this  is  done  the  purchasing  ofiicers  take  the 
customary  means  for  obtaining  their  supplies  at* the  lowest  market  rates 
for  kind  and  quality  of  articles  purchased.  The  average  prices  paid  for 
fresh  beef,  under  contracts  made  during  the  year,  were  as  follows,  for 
the  several  States  and  Territories  : 


states  or  Territories. 


Maine 

Massaohusette 

Khode  Island 

Conneoticot 

New  York 

Pennsylvania 

Maryland 

District  of  Colombia 

Virginia 

North  Carolina 

Soath  Carolina 

Georgia 

Morida 


13.15 

13.16 
11.93 
11.75 
11.12 
11.50 
12.00 
10.96 
10.77 
11.23 
10.83 
a  12 


States  or  Territories. 


Alabama 

Louisiana; 

Texas , 

Tennessee 

Kentucky 

Ohio 

niinois 

Michigan 

Missouri 

Minnesota 

Nebraska 

Kansas 

Indian  Territory 


h 

v  . 

P<o 

^i 

sa 

o 

7.10 

9.00 

5.57 

a  04 

7.83 

9.25 

a56 

12.06 

5.00 

iai8 

7.54 

9.56 

7.62 

States  or  Territories. 


Dakota  Territory 

Wyoming  Territory... 
New  Mexico  Territory 
Colorado  Territory  .... 

Utah  Territory* 

Montana  Terntoiy 

California 

Oregon 

Arizona  Territory 

Washington  Territory. 

Idaho  Territory 

Nevada 


9.83 

9.48 

9.83 

£.37 

10.26 

11.13 

10.89 

9.29 

12.68 

12.43 

13.50 

19.13 


Making  the  average  contract  price  for  the  year  10.36  cents  per  pound 
net. 

The  monthly  average  cost  of  the  established  Army  ration  at  the  prin- 
cipal points  of  purchase  was  for  the  fiscal  year  ending  June  30, 1872, 
as  follows : 


Months. 

1 

• 

• 

i 

2 

Saint  Louis,  Mo. 

• 

a 

S 

£ 

0 

cc 

1 

a 
o 

Fort  Leavenworth, 
Kans. 

.c 

S 

i 

1 

1 

• 

•a 

o 

i 

1^ 

1871. 
July 

O&nU. 
15l89 
16.49 
15.15 
15.04 
14.73 
15.47 

15.52 
15.43 
15.73 
15.29 
16.85 
16.48 

Oentg, 
19.87 

ia47 

19.77 
19.05 
17.36 
20.69 

19.67 
20.06 
20.89 
22.14 
20.79 
2a  43 

C«nt9. 
17.57 

17.30 
17.40 
16.86 

16.59 
16. 67 
ia62 
16.  8» 
16.83 
17.17 

Centg. 
15.77 
15.12 
14.22 
15. 97 
15.65 
15.82 

15.52 
15.73 
14.65 
16.72 
15.38 
15.70 

Cents. 
16.7-2 
16.80 
16.42 
1.5. 98 
17.00 
17. 02 

16.97 
17. 05 
ia33 
16.98 
16.73 
16.74 

Ctnti. 
16.73 
1&71 
16.43 
1&26 
16.01 
16.14 

16.15 
16.13 
16.14 
16.01 
15.79 
15t76 

Omtt. 
16.80 
16.79 
16.62 
16.11 
17.64 
16.71 

17.53 
17  18 

iai9 
iao5 

17.73 
17.10 

Cents. 
15.46 
15.30 
l&Oi 
1&66 
16.43 
16.46 

15.80 
15.23 
15.27 
14.74 
16. 15 
15u62 

Cents. 
16.28 
15.78 
16.25 

iai8 
;i7.oo 

15.75 

16.28 
17.45 
17.04 
ia26 
18.99 
16.97 

Cents. 
20.82 

A  ugnst ...... 

20.88 

September 

October 

30.97 
21.  .33 

November 

December 

1872. 
January  

21.19 
20.72 

20.57 

February 

30.08 

March 

April 

18.88 
18.84 

May 

19.  48 

.lune 

19.  KH 

Average 

1&67 

19.93 

17.16 

15i52 

16.72 

16.19 

17.20 

15.76 

17. 02  1 

20.30 

Making  the  general  averag:e  for  the  year  seventeen  cents  and  fourteen 
hundredths  per  ration,  being  a  decrease  of  two  cents  and  forty-two 
hundredths  from  the  average  for  the  previous  year. 
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As  reqaired  by  law,  (section  6,  act  of  March  3, 1865,)  the  Subsistence 
Department  has  furnished  tobacco  for  sale  to  enlisted  men  of  the  Army 
at  cost  price.  From  the  returns  received  at  this  office,  and  transmitted 
to  the  Paymaster-General,  it  appears  that  during  the  year  the  sales  of 
tobacco  to  troops  amounted  to  $157,113.24:,  making  an  average  of 
$13,092.72  per  month,  and  indicating  that  fully  two-thirds  of  the  en- 
listed men  availed  themselves  of  the  means  the  Government  thus  affords 
them  of  obtaining  this  article.  As  the  Government  is  repaid  by  the 
soldier  for  the  tobacco  supplied  him,  it  is  deemed  right  to  meet  his  de- 
mands by  furnishing  him  with  the  best  article  of  plug-tobacco  offered 
in  response  to  advertisements  for  proposals. 

The  Freedmen's  Hospital,  at  Washington,  D.  C,  has,  during  the  year, 
beea^furnished,  on  requisitions  of  the  Commissioner  of  Eefugees,  Freed- 
meh,  &;c.,  with  subsistence  stores  valued  at  $31,630.36.  Of  this  amount 
the  sum  of  $10,303.49  has  been  repaid,  leaving  a  balance  of  $21,326.87 
due  the  Subsistence  Department. 

Under  the  provisions  of  section  16  of  the  act  of  June  30, 1834,  and 
paragraph  1202,  Kevised  Eegulations  for  the  Army,  1863,  subsistence 
supplies  valued  at  $89,048,12  have,  in  the  discretion  of  commanding 
officers,  been  issued  to  Indians  of  the  various  tribes  visiting  the  military 
posts  on  the  frontier,  or  in  their  respective  nations,  no  part  of  which 
amount  is  returned  to  the  appropriation  for  the  subsistence  of  the  Army. 

Issues  of.  subsistence  stores  to  Indians  have  also  been  made  under 
proper  instructions  and  to  meet  special  emergencies,  as  follows: 

In  Arizona,  valaed  at $81,787  29 

At  Camp  McDormit,  Nevada,  valued  at 3,358  71 

At  Camp  Harney,  Orec^on,  valued  at 3, 037  47 

At  Grand  River  agency,  Dakota  Territory,  valued  at 2, 492  10 

At  Fort  Ynma,  California,  valued  at... 659  04 

At  Bie  Springs,  Nebraska,  valued  at '  821  58 

At  Sidney  Barracks,  Nebraska,  valued  at 1, 119  68 

At  Forts  Fetterman  and  Laramie,  Wyoming  Territory,  valued  at 9, 862  12 

103, 137  99 

Of  which  the  following  sums  have  been  repaid  by  the  Indian  Depart- 
ment : 

For  Forte  Laramie  and  Fetterman,  Wyoming  Territory $9, 862  12 

For  Sidney  Barracks,  Nebraska * 1, 119  68 

10,981  80 

Leaving,  for  future  settlement,  $93,018.31. 

During  the  fiscal  year  there  were  received  from  513  different  officers 
of  the  Army,  who  have  been  on  duty  in  the  Subsistence  Department, 
and  who  were  responsible  for  subsistence  funds^  or  supplies,  the  follow- 
ing monthly  and  quarterly  papers,  each  with  its  appropriate  vouchers : 

Returns  of  provisions 2,990 

Returns  of  commissary  property 1, 107 

Accounts-current -* ,3, 109 

Making  a  total  of.: 7,200 

Of  which— 

Returns  of  provisions  %,  2, 747 

Returns  of  commissary  property 1, 050 

Accounts-current * 2,790 

flaking  a  total  of 6, 587 

Have  been  examined  and  forwarded  to  the  Third  Auditor  of  the  Treas- 
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ury  for  final  settlement,  leaving  in  this  office,  for  examination  or  await- 
ing correction,  619  accounts  and  returns.  These  accounts  and  returns 
indicate  considerable  improvement  in  promptness  of  rendition  and 
general  accuracy  upon  those  of  the  previous  year. 

Under  the  act  of  June  23, 1870,  authorizing  the  proper  accounting 
officers  of  the  Treasury  in  the  settlement  of  certain  accounts  of  disburs- 
ing officers  of  the  Army  and  Navy,  to  allow  such  credits  for  overpayments, 
and  for  losses  of  funds,  vouchers,  or  property,  as  they  may  deem  just 
and  reasonable,  when  recommended  under  authority  of  the  Secretaries 
of  War  and  Navy,  by  the  head  of  the  Military  and  Naval  Bureaus,  to 
which  such  accounts  respectively  pertain,  credits  have,  during  the 
past  fiscal  year,  been  recommended  in  the  cases  of  370  officers,  involv- 
ing the  sum  of  $109,320.79.  Since  the  passage  of  the  act  credits  lave 
been  recommended  in  the  cases  of  410  officers,  involving  $127,452.09. 

Up  to  the  30th  day  of  September  last  5,877  claims,  amounting  to 
$3,200,677.37,  had  been  submitted  for  examination  under  the  third  sec- 
tion of  the  act  of  July  4, 1864,  for  subsistence  taken  or  furnished  during 
the  war  for  Army  use  in  States  not  in  rebellion.  One  hundred  and  five 
of  these,  accompanied  by  regular  vouchers  given  by  the  officers  when 
purchasing  the  stores,  have  been  recommended  for  payment,  in  the  ag- 
gregate sum  of  $9,152.75,  by  the  Third  Auditor  of  the  Treasury,  as 
purchases  under  contract ;  1,261  others  (aggregating  $411,440.73)  have 
been  recommended  to  him  for  settlement  under  the  act,  in  the  aggre- 
gate amount  of  $295,554.42,  and  4,400,  amounting  to  $2,664,939.70, 
have  been  examined  and  disallowed.  The  act  under  which  these  claims 
are  presented  has  now  been  in  force  upwards  of  eight  years,  and  it  is 
believed  the  great  mass,  if  not  all,  of  the  Well-founded  claims  that  come 
within  the  terms  of  the  third  section  have  been  filed.  And  it  is  ap- 
parent, without  argument,  that  the  task,  originally  very  difficult,  of 
investigating  and  deciding  these  cases  with  equity  and  justice,  becomes 
daily  more  so  from  the  passing  away  by  deaths  and  removals,  and  from 
the  imperfect  memories  after  the  lapse  of  so  long  a  period,  of  so  many 
officers  and  others  alleged  to  have  taken  or  received  the  stores,  or  to 
have  knowledge  of  them  in  cases  still  being  presented  or  called  up  for 
a  re-examination,  while  these  very  difficulties  but  add  security,  if  not 
increased  facilities,  to  the  prosecution  of  fraudulent  claims.  The  expe- 
diency is  therefore  suggested  of  recommending  to  Congress  to  set  a  fu- 
ture but  not  distant  day  as  a  limit,  after  which  claims  shall  not  be  pre- 
sented to  or  received  at  this  office  under  this  act,  and  another  day,  not 
later  than  twelve  months  thereafter,  for  the  termination  of  all  action 
by  this  office  on  claims  under  this  law.  The  number  of  certificates  re- 
ceived and  paid  up  to  the  30th  of  September,  1872,  is  6,525,  amounting 
to  $287,318,  for  commutation  of  rations  to  Union  soldiers,  prisoners  of 
war,  and  their  heirs,  under  the  joint  resolution  of  July  25, 1866^  and  seq- 
tion  3  of  the  act  of  March  2, 1867. 

The  necessities  of  the  service  at  every  military  post  have  always 
required  the  services  of  at  least  one  man  to  assist  the  commissary  in  his 
duties.  Now  that  the  Subsistence  Department  is  required  by  law  (sec- 
tion 25,  act  of  July  28, 1866)  to  keep  on  hand  and  sell,  to  officers  and 
enlisted  men  of  the  Army,  certain  goods  formerly  supplied  by  sutlers, 
the  quantity  and  variety  of  stores  for  which  the  commissary  is  respon- 
sible is  greatly  increased,  as  is  also  the  labor  connected  with  receiving, 
storing,  overhauling,  invoicing,  issuing,  selling,  and  accounting  for  them. 
The  commissary,  as  a  necessary  consequence,  now  needs,  more  than  ever, 
a  reliable,  intelligent,  expert  man  to  assist  him.  Under  existing  laws 
and  regulations  there  are  but  two  means  of  obtaining  such  assistance : 
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1st,  by  hiring  civilians;  2d,  by  details  from  the  enlisted  men  of  the 
Army.  The  first,  besides  other  objections,  is  the  most  expensive,  so 
costly  iri  fact  as  to  preclude  its  use  except  in  rare  and  exceptional  cases. 
The  second,  which,  from  necessity,  is  that  resorted  to  in  nearly  all  cases, 
is  objectionable,  from  the  fact  that  the  commissary  is  rarely  able  by  it 
to  obtain  reliable  men  having  the  proper  requirements,  and  also  from 
the  fact  that  such  details  are  from  their  nature  but  temporary  and  fre- 
quently changed,  thus  affording  the  commissary  as  a  rule  only  inferior, 
unreliable,  and  unskilled  assistance.  It  is  scarcely  just  to  the  young 
subaltern  officers  of  the  Army,  most  of  whom  before  being  assigned  to 
duty  in  the  Subsistence  Department  have  had  little  or  no  experience  ia 
the  purchase,  preservation,  handling,  issuing,  or  selling-of  subsistence 
stores,  and  who  become  and  are  held  officialli^  and  pecuniarily  responsi- 
ble to  the  Government  for  all  such  stores  as  are  placed  in  their  charge, 
to  hold  them  to  a  rigid  pecuniary  accountability  at  the  Treasury,  with- 
out providing  them  with  at  least  one  reliable  assistant.  For  the  want 
of  such  reliable  assistants  there  are  frequent  losses  of  stores.  Such 
losses,  until  they  can  be  proved  to  have  taken  place  without  prejudice 
to  the  officers  nominally  responsible,  stand  charged  to  them.  In  the 
interest  of  the  Treasury,  and  in  that  of  the  junior  officers  of  the  Army 
and  of  the  soldiers,  some  means  should  be  provided  for  giving  to  ea<;h 
of  those  officers  who  are  by  the  necessities  of  the  service  forced  to  be- 
come responsible  for  subsistence  supplies  at  least  one  reliabje  assistant — 
for  the  lYeasury,  to  save  money ;  for  the  youug  officer,  to  enable  him  to 
perform  his  duties  more  satisfactorily  and  with  less  pecuniary  loss  to 
himself;  for  the  soldier,  that  the  food  placed  at  his  post  may  be  more 
surely  preserved  and  reach  him  in  good  wholesome  conditiou.  The  want 
of  sach  an  assistant  to  each  post-commissary  is  the  greatest  evil  with 
which  the  Department  has  now  to  contend  in  its  important  ministrations. 
To  remedy  it,  I  recommend  that  Congress  may  be  asked  to  authorize 
the  Secretary  of  War  to  select  from  the  non-commissioned  officers  of  the 
Army  who  shall  have  faithfully  served  therein  at  least  five  years,  three 
years  of  which  in  the  grade  of  non-commissioned  officer,  as  many  per- 
sons, to  be  by  him  appointed  commissary-sergeantSj  as  the  service  may 
require,  not  to  exceed  one  for  each  military  post  or  place  of  deposit  of 
commissary  stores,  whose  duty  it  shall  be,  under  the  orders  of  the 
proper  officer  of  the  Subsistence  Department,  to  assist  in  receiving, 
preserving,  issuing,  selling,  and  duly  accounting  for,  under  such  regu- 
lations as  shall  be  prescribed,  all  stores  pertaining  to  the  Subsistence 
Department  that  may  be  placed  under  their  charge,  and  who  shall 
receive  for  their  services  the  pay  and  allowances  of  ordnance-sergeants. 
This  would  make  a  small  addition  to  the  enlisted  force  of  the  Army,  but 
I  have  no  hesitation  in  expressing  the  opinion  that  as  a  result  it  would 
lessen  the  total  expenses  of  the  Government  for  its  support,  as  by  the 
constant  care  and  skill  of  well-selected  commissary-sergeants  the  large 
quantities  of  stores  How  lost  for  want  of  such  care  and  skill  would  be 
saved  for  issue. 

I  have  the  honor  t-o  be,  very  respectfully,  your  obedient  servant, 

A.  B.  EATON, 
Commissary- General  of  Suhaistenee. 
Hon.  William  W.  Belknap, 

Secretary  of  War. 
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War  Department,  Surgeon-General's  Office, 

Washingtoriy  D.  C,  October  1, 1872. 

Sir  :  I  have  the  honor  to  submit  the  following  statement  of  finances 
and  general  transactions  of  the  Medical  Department  of  the  Army  for 
the  fiscal  year  ended  June  30, 1872 : 

FINANCIAL    STATEIVIENT. 

Under  the  operation  of  sections  5  and  7  of  the  act  approved  July  12, 
1870,  the  financial  transactions  of  the  Medical  Bureau  form  a  constantly 
increasing  series  of  separate  accounts,  which,  for  the  fiscal  year  ended 
June  30, 1872,  were  as  follows : 

I.    Appropriation  foi^tho  relief  of  sick  aud  diBcharged  soldiers,  under 
the  act  approved  July  5, 1862: 

Balance  unexpended  July  1,  1871 $299,802  77 

Disbursed  during  the  year $7,290  73 

Carried  tothe  surplus  fund 280,597  87 

287,888  60 

Balance  June  30, 1872 11,914  17 

* 

ir.    Appropriation  under  act  of"  March  3, 1869,  to  enable  the  Secretary 
of  the  Treasury  to  settle  the  accounts  of  disbursing  officers : 

Balance  unexpended  July  1,1871 $80,251  15 

Transferred  during  the  year 64,400  77 

Balance  June  30, 1872 : 15,850  38 

III.  Appropriations  for  the  Medical  and  Hospital  Department  of  the 

Army  for  the  time  prior  to  July  1,  1870 : 

Balance  unexpended  July  1, 1871 $1, 488, 684  28 

Received  from  sales 16,859  87 

Refunded  from  appropriation  for  sick  and  discharged 

soldiers 1,345  50 

$1,506,889  66 

Disbursed  during  the  year r 258,674  03 

Balance  June  30, 1872 1,248,215  62 

IV.  Appropriation  for  the  Medical  and  Hospital  Department  of  the  # 

Army  for  the  iiscal  veareuded  June  30, 1871  : 

Balance  unexpended  July  1,  1871 $77, 499  50 

Received  from  sales 2,490  31 

$79, 989  81 

Disbursed  during  the  year 47,954  62 

Balance  June  30, 1.S72 32,035  19 
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V.  Appropriation  for  the  Medical  and  Hospital  Department  of  the 

Army  of  the  fiscal  year  ended  June  30, 1872  : 

Appropriated  by  act  of  March  3, 1871 $200, 000  00 

Received  from  sales 3,114  87 

8203,114  67 

Disbursed  daring  the  year  for  the  cnrrent  expenses  of  the  Medical 
and  Hospital  Department, 177,753  66 

Balance  June  30, 1872 25,361  21 

Estimated  amount  necessary  to  pav  for  supplies  and  services  con-      ■  

tracted  for 25,361  21 

VI.  Appropriation  for  the  Army  Medical  Museum,  and  Library  of  the 

Surgeon-GeneraFs  Office : 

Appropriated  by  act  March  3,  1871 $7,000  00 

Disbursed  during  the  year 7, 000  00 


ARTIFICIAL    LIMBS. 

The  number  of  applications  approved  during  tlie  year  for  artificial 
limbs  or  commutation  for  the  same  was  as  follows : 


Commutation. 

Legs 148 

Feet 7 

Arms 219 

Apparatus 132 


Limbs  in  Kind. 

Legs 7r> 

Feet ' 4 

Arms 27 

Apparatus 1 


HEALTH  OF   THE    AKMY  DVRING  THE  FISCAL   YEAR  ENDED  JUNE  30, 

1872. 

The  monthly  reports  of  sick  and  wounded  received  during  the  year 
represent  an  annual  average  mean  strength  of  24,101  "white  and  2,494 
colored  troops. 

Among  the  white  troops,  the  total  num  ber  of  cases  of  all  kinds  reported 
as  taken  on  the  sick-list  was  47,575,  being  at  the  rate  of  1,974  per  1,000 
of  mean  strength.  (That  is  very  nearly  two  entries  on  sick-report 
during  the  year  for  each  man.)  Of  the  whole  number,  40,265,  or  1,671 
per  1,000  of  strength,  were  taken  on  the  sick-report  for  disease,  and 
7,310,  or  303  per  1,000  of  strength,  for  wounds,  accidents,  and  injuries. 

The  average  number  constantly  on  sick^report  during  the  year  was 
1,217,  or  51  per  1,000  of  strength ;  of  these,  962,  or  40  per  1,000  of 
strength,  were  under  treatment  for  disease,  and  255,  or  11  per  1,000  of 
strength,  for  wounds,  accidents,  and  injuries. 

The  total  number  of  deaths  reported  was  367,  or  15  per  1,000  of  mean 
strength.  Of  these,  268,  or  11  per  1,000  of  strength,  died  of  disease,  and 
99,  or  4  per  1,000  of  strength,  of  wounds,  accidents,  and  injuries.  The 
proportion  of  deaths  from  all  causes  to  cases  treated  was  1  death  to  130 
cases. 

Eight  hundred  and  forty-six  white  soldiers  are  reported  to  have  been 
di^harged  on  "  surgeon's  certificate  of  disability,"  being  at  the  rate  of 
35  per  1,000  of  mean  strength. 

The  reports  from  the  colored  troops  give  the  following  figures,  which 
do  not  include  the  white  officers: 

The  total  number  of  cases  of  all  kinds  reported  was  3,514,  or  1,409 
per  1,000  of  mean  strength.  Of  these,  2,938,  or  1,178  per  1,000  of 
strength,  were  cases  of  disease,  and  576,  or  231  per  1,000  of  strength, 
were  wounds,  accidents,  and  injuries. 
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The  average  number  coDstantly  on  the  Sick-report  was  103,  or  41  per 
1,000;  of  whom  78,  or  31  per  1,000,  were  under  treatment  for  disease^ 
and  25,  or  10  per  1,000,  for  wounds,  accidents  and  injuries. 

The  number  of  deaths  from  all  causes  reported  was  54,  or  22  per  1,000 
of  strength.  Of  these  44,  or  18  per  1,000  of  strength,  died  of  disease, 
and  10,  or  4  per  1,000,  of  wounds,  a<5cidents,  and  injuries.  The  propor- 
tion of  deaths  from  all  causes  to  cases  treated  was  1  death  to  65  cases. 

The  number  of  discharges  on  "surgeon's  certificate  of  disability'^ 
reported  was  76,  or  30  per  1,000  of  mean  strength. 

WORK  PERFORMED   IN  THE  RECORD  AND  PENSION   DIVISION. 

The  official  calls  for  information  from  the  records  filed  in  the  Pension 
Division  have  not  materially  diminished  during  the  fiscal  year.  It  was 
mentioned  in  my  last  annual  report  that  at  the  close  of  the  previous 
year,  owing  to  inadequate  clerical  force,  this  work  was  very  much  behind, 
hand,  9,244  applications  for  information,  chiefly  from  the  Commissioner 
of  Pensions,  remaining  on  hand  unanswered  June  30, 1871.  The  judi- 
cious increase  in  clerical  force  authorized  shortly  afterward  by  the  hon- 
orable Secretary  of  War  has  remedied  this  difficulty,'enabling  the  divi- 
sion to  dispose  of  this  mass  of  back  work  as  well  as  to  meet  current 
demands  for  information. 

The  total  number  of  new  applications  for  information  received  during 
the  year  was  19,237,  of  which  14,205  w^ere  from  the  Commissioner  ot 
Pensions,  4,470  from  the  Adjutant-General  of  tlie  Army,  and  562  from 
miscellaneous  sources.  These  new  cases,  added  to  the  9,244  back  cases 
on  hand  at  the  commencement  of  the  year,  made  28,481  to  be  disposed 
of. 

Search  was  made  and  replies  furnished  to  the  proper  authorities  in 
23,654  of  these  cases,  viz. :  17,573  to  the  Commissioner  of  Pensions, 
5,365  to  the  Adjutant-General  of  the  Army,  and  716  to  miscellaneous  ap- 
plicants, leaving  4,827  unsearched  cases  on- hand  on  the  30th  of  June, 
1872.  This  number  had  fallen  below  3,000  by  the  middle  of  September, 
and  itis  confidently  believed  that  with  the  present  force  the  duties  of 
the  division  can  hereafter  be  performed  with  reasonable  promptness. 

As  during  previous  years  the  applications  for  information  continue  to 
refer  chiefly  to  the  cause  of  death  or  discharge  from  service  and  the 
hospital  history  of  soldiers  dead  or  disabled  during  the  war  of  the  rebel- 
lion. The  applications  for  hospital  history  have  of  late  become  more 
and  more  numerous  and  for  some  time  have  constituted  the  majority  of 
cases  acted  on.  These  cases  are  the  most  tedious  of  all  to  search,  it 
being  frequently  necessary  to  trace  the  patient  through  the  books  of 
many  hospitals.  It  can  not  therefore  be  said  that  there  is  any  immedi- 
ate prospect  of  a  reduction  in  the  amount  of  work  necessary  to  be  per- 
formed in  this  division. 

WORK  PERFORMED  IN  THE  DIVISION  OP  SURGICAL  RECORDS. 

Ten  thousand  six  hundred  and  twenty-four  cases  of  wounds  and 
injuries  and  404  histories  of  surgical  operations  were  entered,  making 
a  grand  total  of  246,426  histories  at  presenton  the  records  of  this  division. 

Additional  information  was  entered  in  8,325  cases. 

The  various  indices  were  searched  in  35,829  cases  and  23,107  new 
names  entered. 

The  records  of  the  Record  and  Pension  Division  were  searched  for 
information  in  10,841  cases,  and  the  Pension-Office  records  in  2,303 
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cases.  Eight  hundred  and  sixteen  letters  and  indorsements  were  writ- 
ten and  entered  in  letter  and  indorsement-books  daring  the  year  and 
942  letters  received.  One  thoasand  nine  hundred  and  fifty-two  surgical 
reports  were  received,  examined,  and  indexed. 

ARMY  MEDICAL  MUSEUM. 

Surgical  section. 

Specimens  in  museum  July  1,  1871 5,922 

Specimens  in  museum  July  1,  lcJ72 6,093 

Increase 171 

Afedioal  section. 

Specimens  in  museum  July  1, 1871 1, 088 

Specimeusin  museum  July  1, 1872 1,125 

Increase 37 

Alicrascopical  section. 

Specimens  in  museum  July  1,1871 4,853 

Specimens  in  museum  July  1,1872 5,533 

Increase 680 

Anatomical  section. 

Specimens  in  museum  July  1, 1871 883 

Specimens  in  museum  July  1,1872. 917 

Increase 34 

Section  of  comparative  anatomjf. 

Specimens  in  museum  .Inly  1,1871 1,100 

Specimens  in  museum  July  1, 1872 '1,200 

Increase 100 


The  total  number  of  specimens  added  to  the  museum  during  the  year 
was  1,022. 

The  Army  Medical  Museum  continues  to  receive  valuable  contribu- 
tions, which  are  at  once  properly  prepared,  mounted,  and  their  histories 
entered  in  the  descriptive  catalogue.  The  number  of  visitors  to  it 
during  the  year  was  over  seventeen  thousand,  many  of  whom  were  in 
search  of  information  not  obtainable  in  any  other  quarter.  Memoranda 
and  photographs  have  been  furnished  to  assist  in  the  decision  of  cases 
of  applicants  for  the  benefits  of  the  various  acts  of  Congress  in  relation 
to  maimed  and  disabled  soldiers  and  pensioners;  and,  as  the  extent  of 
this  collection  becomes  better  known,  its  usefulness  is  widely  increased, 
not  only  by  affording  opportunities  for  study  to  the  professional  man, 
but  also  in  promoting  the  ends  of  justice  in  supplying  evidence  for  com- 
parison in  criminal  trials.  The  craniological  cabinet  contains  nearly  a 
thousand  specimens,  including  a  large  number  of  crania  of  existing 
tribes  of  Indians,  a  series  of  skulls  from  tumuli,  and  many  rare  speci- 
mens of  artificial  deformation  of  the  cranium,  making  it  the  most  com- 
plete cabinet  of  the  kind  in  this  country.  It  has  been  impossible  with 
the  means  at  my  disposal  to  supply  the  demand  in  this  country  and  in 

*  Of  these  295  are  complete  skeletons  of  animals  and  716  arc  crania. 
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£aFope  for  a  descriptive  catalogue  and  tabulated  measurements  of  these 
crania,  and  I  would  earnestly  renew  the  recommendation,  made  in  my 
annual  report  of  1870,*  tbat  the  necessary  legislation  be  procured  to 
enable  me  to  publish  an  edition  of  one  thousand  of  tbe  catalogue  and 
tables  of  the  anatomical  section  of  the  Army  Medical  Museum  in  a  style 
similar  to  Morton's  Crania  Americana. 

MEDICAL  AND  SURGICAL  HISTORY  OF  THE  WAR  AND   OTHER  PUBLICA 

TIONS. 

The  first  part  of  the  Medical  and  Surgical  History  of  the  War  was  in  a 
state  of  sufficient  forwardness  to  lay  before  Congress  near  the  close  of 
the  last  session.  By  the  wording  of  the  act  making  appropriation  for 
the  continuation  and  completion  of  this  work,  its  distribution  is  still  to 
be  ordered  by  Congress. 

During  the  year,  Circular  No.  3, 1871,  being  a  report  of  surgical  cases 
treated  in  the  Army  of  the  United  States  from  1865  to  1871,  of  three 
hundred  pages,  quarto,  has  been  published  for  distribution. 

At  the  commencement  of  the  fiscal  year,  the  library  of  the  Surgeon- 
GeneraPs  Office  contained  about  14,000  volumes,  and  a  catalogue  was 
printed  during  the  year,  making  a  volume  of  454  pages,  royal  octavo. 

Since  the  scope  and  character  of  this  library  have  become  known, 
much  interest  has  been  expressed  in  its  progress  by  physicians  through- 
out the  country,  and  many  valuable  contribut)ioos  of  old  and  rare  books 
have  been  received.  It  now  contains  about  19,000  volumes  and  7,000 
pamphlets,  conveniently  arranged  in  the  fire-proof  building  of  the  Army 
Medical  Museum,  and  open  to  the  public  under  regulations  essentially 
the  same  as  those  of  the  Congressional  Library. 

NUMBER  OF  MEDICAL  OFFICERS,  VACANCIES,  ETC. 

At  the  date  of  my  last  report  there  existed  fifty-four  vacancies  in  the 
Medical  Department,  as  follows:  Chief  medical  purveyor,  one  assistant 
medical  purveyor,  three  surgeons,  and  forty-nine  assistant  surgeons. 
During  the  past  year  one  assistant  medical  purv^or  has  been  appointed 
chief  medical  purveyor ;  one  surgeon,  two  assistant  surgeons,  and  one 
medical  store-keeper  have  died,  and  one  assistant  surgeon  has  resigned, 
leaving  at  present  fifty-nine  vacancies  in  the  corps,  viz.  Two  assistant 
medical  purveyors,  four  surgeons,  fifty-two  assistant  surgeons,  and  oiu^ 
medical  store-keeper. 

The  number  of  military  posts  July  1, 1872,  was  210. 

My  previous  reports  have  called  your  attention  to  the  large  number 
of  vacancies  existing  in  the  medical  corps,  and  the  injury  to  it  and  the 
service  resulting  from  the  prohibition  of  appointments  and  promotions. 
It  would  require  many  years  to  fill  the  vacancies  now  existing,  as  the 
number  of  successful  candidates  rarely  exceeds  eight  or  ten  in  any  one 


*  The  collections  now  include  897  human  crania  and  34  skeletons.  Elaborate  tables 
have  been  prepared,  exhibiting  their  measurements.  The  diameters,  facial  angle,  in- 
ternal capacity,  and  position  of^  the  foramen  magnum  are  indicated  for  each  cranium. 
It  is  hoped  that  the  publication  of  this  important  contribution  to  anthropological 
knowledge  will  be  authorized  by  Congress.  The  tables,  arranged  to  correspond  with 
thofle  pnblished  in  the  Crania  Americana  of  Samuel  George  Morton,  would  worthily 
Boppleiiieut  that  great  work.  The  museum  possesses  a  larger  number  of  skulls  from 
turn  nil  and  of  crania  of  Nortb  American  Indians  than  are  elsewhere  collected,  and  it 
would  appear  due  to  ethnologists  throughout  the  world  that  descriptions  of  the  speci- 
mens should  be  published,  as  was  done  by  the  Russian  government  for  the  collection  of 
ProfeH»orvonBaer,at  St.  Petersburg. — {Annual  report  oj  the Sargeon-General  for  1>^70.)  . 
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year.  This  is  not  the  greatest  evil,  for  many  of  the  best  of  our  medical 
officers,  having  the  advantage  of  the  large  experience  of  the  late  war, 
disheartened  by  the  faint  prospect  of  advancement,  are  resigning,  and 
numbers  of  most  desirable  candidates,  after  waiting  years  for  examina- 
tion, have  established  themselves  in  civil  practice.  With -the  Army  at 
its  present  standard,  distributed  as  it  now  is,  there  is  a  constant  and 
absolute  necessity  for  a  medical  corps  of  the  full  number  established  by 
the  act  of  Congress  approved  July  28, 1866. 

J.  K  BARNES, 
Surgean-Oeneral,  United  Staten  Army. 

The  nonorable  the  Secretary  of  War. 
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Paymastee-General's  Office, 

Washington^  October  10, 1872. 

Sib  :  I  have  the  honor  to  submit  my  annaal  report  of  the  transac- 
tions of  the  Pay  Department  of  the  Army  for  the  last  fiscal  year,  ending 
June  30, 1872.  Tabalar  statements  herewith  inclosed  shpw  in  detail 
the  fiscal  operations  of  the  Department  for  that  year,  summarily  stated 
as  follows : 

RECEIPTS  AND  DISBURSEMENTS. 

Balanoe  on  hand  at  the  besrinuing  of  the  fiscal  year,  Jaly  I,  1871...  $3,684,884  49 

Beceived  daring  the  fiscal  year  from  the  Treasury 13, 392, 343  00 

Received  from  other  sources 59, 092  11 

Total 16,136,319  60 

Disbursed  to  the  Army,  including  the  Military  Academy  $11, 764, 124  36 
Disbursed  to  volunteers,  and  bounties 962, 391  29 

Total  disbursements 12,726,515  65 

Refunded  to  the  Treasury 675,929  90 

Balance  in  hands  of  Paymasters,  to  be  accounted  for  in 

nextreport 2,733,874  05 

Total $16,136,319  60 

RECONSTRUCTION  FUND. 

Balance  in  hands  of  paymasters  Jjane  30, 1871 $723  52 

Received  from  sundry  sources 2,417  87 

Total 3,141  39 

Refunded  to  Treasury 3,141  39 


The  most  notable  events,  so  far  as  the  Pay  Department  is  concerned, 
of  the  last  twelve  months,  are  the  passage  by  Congress  of  the  act  of 
15th  May,  1872,  <<to  establish  the  pay  of  the  ealisted  men  of  the  Army," 
and  of  the  act  '^  to  establish  a  system  of  deposijts,"  &c.  Your  last  an- 
nual report  referred  to  the  necessity  of  action  on  these  sabjects. 

By  the  failure  of  Congress  to  continue  the  acts  passed  during  the  war 
increasing  the  pay  of  the  enlisted  men,  it  had  fallen  back  from  $16  to 
$13  per  month  for  the  privates.  This  reduction  occurred  simultaneously 
with  the  abolishing  of  the  deposit  system,  and  the  paying  back  of  the 
deposits  by  the  30th  of  June,  1871,  and  the  repayment  of  clothing-money 
saved,  the  combined  effect  of  all  being  to  increase  desertion,  to  dishearten 
the  recruiting  service,  and  depress  the  enlisted  men.  But  the  recent  legis- 
lation has  corrected  all  these  things,  and  must  materially  encourage  and 
improve  the  condition  of  the  rank  and  file  of  the  Army.    The  pay-bill 
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carries  the  system  of  "  retained  pay  ^  to  those  of  all  ranks,  heretofore  con- 
fined to  the  privates.  It  is  deemed  important  that  the  nou-commissioned 
officer  shonld  also  be  compelled  to  save  a  portion  of  his  pay,  and  not 
look,  when  discharged,  with  envy  npon  the  private,  who  had  been  forced 
to  be  more  provident.  There  is  every  stimulas  given  for  ^-enlistment, 
and  the  re-enlisted  soldier  is  enconraged  by  being  assured  at  once  of  the 
highest  rate  of  pay.  He  not  only  receives  the  additional  pay  given  by 
the  act  of  4th  August,  1854,  but  is  placed  (if  he  has  ever  at  any  time 
re-enlisted  under  that  act)  upon  the  maximum  rate  provided  by  the  act 
of  15th  May.  1872.  The  recent  act  provides  (like  the  old  system)  that 
the  deposit  snail  not  be  repaid  until  the  discharge  of  the  soldier,  and  it 
adds  the  important  provision,  '^  that  for  any  sums  of  not  less  than  $50, 
so  deposited  for  the  period  of  six  months  or  longer,  the  soldier,  on  his 
final  discharge,  shall  be  paid  interest  at  the  rate  of  four  per  cent,  per 
annum." 

In  time  of  peace  nine-tenths  of  the  Army  are  stationed  remote 
froui  savings  banks  and  all  access  to  the  usual  modes  of  invest- 
ment. In  time  of  war  the  soldier  has  most  trouble  to  take  care  of  his 
money,  and  the  Government  is  most  in  want  of  it.  The  deposit  system 
fully  carried  out  during  the  late  war  would  have  put  millions  into  the 
public  chest,  at  a  point  of  time  when  the  Government  was  most  straight- 
ened to  taise  the  adequate  resources.  And  no  one  can  doubt  the  effect 
of  such  a  system  in  raising  the  spirits,  stimulating  the'  ambition,  and 
elevating  the  tone  of  the  enlisted  men.  If  the  captains  of  companies 
will  encourage  and  persuade  their  men  to  make  deposits,  they  will  •find 
that  it  will  diminish  the  number  of  desertions,  and  render  <'  pay-day," 
and  the  sequel  of  it,  a  quiet,  orderly  event  in  a  garrison — a  result  which 
would  be  a  source  of  great  satisfaction  to  the  Pay  Department  of  the 
Army. 

In  the  month  of  November,  1872,  a  system  was  adopted  of  comparing 
the  weekly  statement  of  paymasters  (giving  their  balances  remaining 
in  the  various  depositories)  with  similar  statements  rendered  by  each 
depositary  to  the  Treasurer  of  the  United  States  in  this  cit3\  If  this 
comparison  reveals  discrepancies^  an  explanation  is  requested.  Usually 
all  such  discrepancies  are  accidental,  and  admit  of  immediate  ex- 
planation. But  it  has  been  found  that  otherwise,  this  system  affords 
information  highly  important  to  the  Government,  and  is  a  very  salutary 
provision.  It  would  have  led  to  the  speedy  detection  of  the  defalcation 
of  Major  Hodge. 

I  respectfully  invite  your  attention  to  the  importance  of  Congress 
repealing  the  interdict  upon  promotions  and  appointments  in  the  Pay 
Department.  Promotion  is  the  life-blood  of  an  army:  and  this  Depart- 
ment is  already  so  reduced,  that  if  uny  exigency  or  additional  vacancies 
shall  occur,  it  will  be  difficult  to  carry  on  its  business.  Two  officers 
being  retir^  during  the  last  year,  and  two  not  being  reported  for  duty, 
the  number  in  certain  regions  on  the  frontier,  as  also  in  the  East,  has 
been  diminished.  Sickness  or  temporary  disability  is  likely  to  occur, 
especially  where  the  tours  of  duty  performed  are  so  severe.  Therefore, 
a  few  more  paymasters  are  needed  for  the  absolute  wants  of  the  ser- 
vice, without  any  reference  to  the  propriety  of  enabling  the  War  De- 
partment to  give  occasional  respite  and  relief  to  those  who  are  discharging 
such  arduous  duties.  The  vacancies  existing  (according  to  the  organ- 
ization established  by  the  act  of  28th  July,  1866)  are  one  Deputy  Pay- 
master-General and  ten  paymasters.  I  recommend  that  the  number  of 
paymasters  be  established  by  law  at  fifty-two.  If  one  paymaster  is  pro- 
moted to  Deputy  Paymaster-General,  there  would  in  that  case  remain 
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three  vacaucies  at  the  foot  of  the  list  to  be  filled,  or  eight  less  than  by 
the  present  organization. 

Probably  an  allusion  ought  to  be  here  made  to  the  act  of  4th  June, 
1872,  but  I  should  not  make  it  if  it  concerned  only  myself.  It  authorized 
the  President  to  appoint  a  Paymaster-General  to  fill  the  existing  vacancy, 
with  the  ranl^,  &c.,  of  colonel.  The  act  of  28th  of  July,  1866,  established 
the  rank  as  brigadier-general ;  and  when  the  next  vacancy  occurs  it  will 
be  filled  with  that  grs^e,  unless  the  last-named  act  is  changed.  The 
act  of  5th  June  simply  permitted  the  vacancy  then  existing  to  be  filled. 
I  respectfully  submit  that  the  grade  should  remain  that  of  a  brigadier- 
general.  During  the  war  he  had  charge  of  more  than  five  hundred 
paymasters,  there  being  a  permanent  provision  for  the  expansion  of  the 
Pay  Department  in  time  of  war.  Now,  two  colonels  of  older  date  are 
commanded  by  myself.  This  awkward  position  of  affairs  would  recur 
in  every  staff  department  if  such  a  policy  should  be  carried  out,  of 
reducing  to  colonel  the  rank  of  chief  of  staff  whenever  a  vacancy  shall 
occur.  The  deliberate  action  of  Congress,  after  careful  consideration  of 
the  wants  of  the  Army,  led,  in  1866,  to  a  gradation  of  rank  in  ea^h  staff 
corps,  which,  I  respectfully  submit,  should  not  be  changed. 

As  certain  schemes  for  radical  changes  of  organization  in  the  staff 
have  been  suggested  during  the  last  year,  it  is  proper  to  call  attention 
to  the  fact  that  similar  experiments  of  consolidation  have  been  tried 
during  the  last  three  years  in  the  English  service,  but  are  regarded  as 
an  utter  failure.  Witness  the  proceedings  at  the  meeting  of  the  United 
Service  Institution  of  England,  held  on  the  5th  February,  1872,  whenE. 
B.  De  Fonblanque,  deputy  controller  (retired,)  set  forth  in  graphic  terms 
the  incongruous  elements  and  inefficient  workings  of  the  "  control  de- 
partment," as  the  new  system  is  called.  As  he  had  been  one  of  the 
original  advocates  for  the  same,  his  testimony  is  the  more  significant. 
His  criticisms  are  fully  confirmed  by  papers  in  Colburn's  Naval  and 
Military  Journal  for  November,  1871,  and  March,  1872 ;  the  first  de- 
scribing the  "  disasters "  which  had  already  attended  the  experiment ; 
the  latter  speaking  of  the  "  collapse  of  control.''  At  this  time,  more 
than  at  any  other,  it  is  natural  that  we  should  be  led  to  a  close  scrutiny 
of  the  condition  of  like  branches  in  foreign  armies. 

Members  of  the  *' control"  department  were  given  no  military  rank, 
and  forcible  arguments  are  advanced  by  them  in  favor  of  such  a  step, 
which  would  increase  theirprestigewhenin  contact  with  other  branches 
of  the  service.  This  is  mentioned  as  but  one  example  how  far  advanced 
we  are  in  our  organizations,  in  which  the  assimilated  rank  in  the  staff' 
involves  no  collision  with  the  line  of  the  Army,  but  imparts  force  and 
efficiency  in  the  discharge  of  their  duties.  Officers  of  that  army,  of 
great  intelligence,  express  unqualified  admiration  of  the  successful  work- 
ing on  so  large  a  field,  of  our  various  staff'  and  supply  departments  dur- 
ing the  late  war. 

As  to  the  economy  of  administration,  I  hope  it  will  not  be  considered 
out  of  place  here  to  recur  to  the  debate  in  the  House  of  Eepresentatives 
in  April  last,  between  two  leading  advocates  on  opposing  sides  in  the 
question  of  cml-service  reform.  Each  quoted  the  statistics  of  the  Pay 
Department.  The  one  said,  ^'Here  is  already  in  existence  a  system  in 
which,  during  the  late  war,  the  whole  expense  of  administration  (includ- 
ing defalcations)  was  but  three-fourths  of  one  per  cent,  of  the  total 
amount  disbursed,  and  in  which  the  defalcations  (even  if  that  of  Major 
Hodge  is  included)  were  not  one-tenth  of  one  per  cent,  of  the  same 
total. "  The  other  debater  said,  i'  This  is  true,  but  it  is  owing  to  its  being 
real  civil-service  reform,  viz,  an  organization  independent  of  politics." 
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I  will  add  that  the  result  was  due  (as  contrasted  with  the  expenence 
of  the  war  of  1812)  to  high  rank  and  pay,  under  a  separate  organization, 
being  given  to  the  officers  of  the  Pay  Department,  thus  giving  every 
stimulus  to  good  conduct  to  those  who  are  appointed. 

Thus  it  is  respectfully  submitted  that  Congress  should  not  rashly 
tamper,  as  some  have  proposed,  with  said  system,  but  leave  undisturbed 
an  organization  of  fifty  years'  growth,  which,  during  that  period,  has 
brought  honor  upon  the  public  service  both  in  time  of  war  and  in  time 
of  peace. 

It  is  proper  that  I  should  add  that  I  have  been  in  charge  of  this  office 
since  the  1st  of  January,  1872. 

Eespectfully  submitted. 

BENJ.  ALVORD, 
Paymaster- General,  United  States  Army, 

The  Honorable  the  Secretary  of  War. 
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War  Department, 
Ordnance  Office,  October  21, 1872. 

Sib  :  I  have  the  houor  to  submit  the  following  report  of  the  principal 
operations  of  the  Ordnance  Department  during  the  fiscal  year  ended 
June  20, 1872,  with  such  remarks  and  recommendations  as  the  interests 
of  that  branch  of  the  military  service  seem  to  require. 

The  fiscal  resources  and  disbursements  of  the  Department  during  the 
year  were  as  follows^  viz : 

Amount  of  appropriations  in  Treasury  June  30, 1671 $22, 764, 295  17 

Amount  in  Government  depositories  to  credit  of  disbursing  officers  on 

same  date 346,796  52 

Amount  of  deposits  in  Treasury  not  reported  to  the  credit  of  the  appro- 
priations  •. 706,519  83 

Amount  of  appropriations  from  July  1, 1871,  to  June  30, 1872,  including 

the  fixed  annual  appropriation  for  arming  and  equipping  the  militia.      2, 022, 804  00 

Amount  transferred  from  the  Quartermasters  Department  from  ^'cloth- 
ing of  the  Army  "  for  manufacture  of  knapsacks,  haversacks,  can- 
teens, &c 20,800  00 

Amount  received  since  June  30, 1871,  on  account  of  damages  to  arms 
in  hands  of  troops,  from  sales  of  arms  to  officers  and  condemned 
stores,  and  from  all  other  sources  not  before  mentioned 1, 796, 868  85 

Total 27,658,084  37 

ft 

Amount  of  expenditures  since  June  30, 1871 |1, 934, 383  31 

Amount  of  expenditures  attending  auction  sales  of  ordnance  stores 
since  June  30, 1871,  transporting  stores  to  place  of  sale  and  preparing 

stores  yet  to  be  sold 215,558  53 

Amount  of  deposits  in  Treasury  not  reported  to  the  credit  of  the  appro- 
priations   478,383  86 

Amount  in  Government  depositories  to  credit  of  disbursing  officers 

June  30, 1872 336,958  65 

Amount  turned  into  the'' surplus  fund" - 22,003,491  40 

Amount  of  appropriations  in  Treasury  June  30, 1872 *  2, 689, 308  62 

Total 27,658,084  37 


Tlie  operations  at  the  arsenals,  with  the  limited  appropriations  made 
by  Congress,  have  been  confined  to  the  care  and  preservation  of  ord- 
nance and  ordnance  stores,  the  manufacture  of  metallic  ammunition  and 
other  supplies  for  the  use  of  the  troops,  the  manufacture  and  alteration 

*  Of  this  sum,  $1,543,965.78  pertain  to  appropriations  prior  to  July  1,  1870,  and 
can  only  be  used  in  liquidatingliabilities  incurred  priortotnat  time,  and  of  the  balance 
$1,145,041.05  belong  to  the  appropriation  for  arming  and  equipping  the  militia,  leav- 
ing only  the  sum  of  |301.79  available  for  the  current  expenses  of  the  Department  for 
the  year. 
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of  iron  carriages  for  our  heavy  guns  that  arm  the  most  important  of 
our  southern  forts,  the  erection  of  public  buildings  at  the  arsenals 
where  authorized,  and  the  supplying  with  arms  and  other  ordnance 
stores  tlie  militia  of  the  several  States  and  Territories. 

SMALL- ARMS. 

At  the  Springfield  armory  the  operations  have  been  limited  to  the 
completion  of  a  few  thousand  arms  necessary  to  meet  the  requirements 
of  the  Army  and  militia.  At  the  date  of  this  report,  work  of  every 
kind  at  the  armory  is  about  ceasing,  as  a  consequence  of  the  following 
provision  in  the  "  act  making  appropriations  for  the  support  of  the 
Army  for  the  year  ending  June  30,  1873,  dnd  for  other  purposes,"  ajp- 
proved  June  G,  1872 : 

For  mannfacture  of  arms  at  the  Datioiial  armorj^  one  biiudred  and  fifty  thousand 
dollars  ;  Providedy  That  no  part  o$  this  appropriation  shaU  be  expended  until  a  breech- 
loading  system  for  muskets  and  carbines  shall  have  been  adopted  for  the  military 
service  upon  the  recommendation  of  the  board  to  be  apx>oiuted  by  the  Secretary  of 
War,  &c,  • 

Under  the  provision  of  this  law,  a  board  of  fire  members,  of  which 
Brigadier-General  A.  H.  Terry,  United  States  Army,  is  president,  was 
convened  in  the  city  of  New  York  on  the  3d  September,  1872.  The 
widest  publicity  was  given  to  the  order  assembling  the  board,  (hereto 
appended,  marked  A,)  that  all  persons  interested  in  breech-loading  arms 
might  avail  themselves  of  the  opportunity  offered  to  present  their  inden- 
tions for  examination  and  trial.  The  board  is  now  in  session,  and  until 
their  labors  are  concluded,  and  report  made,  and  a  "  breech-loading  sys- 
tem adopted  for  the  military  service,^  this  Department  is  estopped 
from  expending  any  of  the  money  above  appropriated.  Should  the 
report  of  the  board  be  delayed  so  that  the  appropriation,  or  a  large  por- 
tion of  it,  may  revert  to  the  Treasury  at  the  close  of  the  fiscal  year,  it  is 
recommended  that  such  unexpended  balance  be  re-appropriated  in  addi- 
tion to  the  amount  estimated  for  the  ensuing  year. 

Arms  upon  the  system  adopted  ought  to  be  manufactured  without 
delay,  in  quantities  sufficient  to  supply  the  entire  Army  with  them, 
and  fill  requisitions  for  the  militia ;  and  it  is  earnestly  recommended 
that  liberal  appropriations  may  be  made  to  enable  this  Department  to 
manufacture,  from  year  to  year,  a  sufficient  number  to  accumulate  a 
reserve  for  the  exigencies  of  war.  In  the  adoption  of  an  arm  for  the 
military  service,  it  should  be  the  policy  of  the  Government  to  determine 
and  fix  upon  the  best  arm  that  can  be  bad  for  present  manufacture,  and 
to  be  provided  in  quantities  for  future  emergencies,  and  retained  as  the 
standard  arm  only  so  long  as  none  more  perfect  and  efficient  as  a  mili- 
tary weapon  has  been  invented.  The  object  of  this  Department  is,  and 
has  been,  to  secure  for  the  Army  and  militia  the  very  best  military  arm 
that  the  inventive  genius  of  the  age  can  devise. 

BEVOLVEBS. 

B^)orts  from  the  field  are  all  favorable  to  the  use  of  revolvers  using 
netallie  cartridges,  a  limited  number  of  which  have  been  heretofore 
issued  to  the  cavalry  service  for  trial.  As  soon  as  certain  experiments 
are  oompleted  looking  to  the  improvement  of  the  arm  as  a  military 
weapon,  it  is  the  intention  of  this  Bureau  to  recommend  the  manufacture 
of  a  snfficient  number  to  meet  the  requirements  of  the  Army. 
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NEW  EQUIPMENTS. 

Smce  the  date  of  my  last  anDual  report  the  manufacture  of  knap^cks, 
ca4keDs,  and  haversacks  for  the  Army  has,  upon  the  recommendation 
of  the  Quartermaster-General,  and  of  the  board  instituted  by  Special 
Order  No.  433,  Adjutant-General's  Office,  of  November  6,  1871,  and  by 
your  order,  been  transferred  to  this  Department,  which  alone  has  the 
proper  manufacturing  facilities  in  its  arsenals.  Five  thousand  sets  of 
infantry  equipments  have  been  made  and  issued  to  the  troops  for  trial. 

These  equipments  combine  the  knapsack,  haversack,  and  canteen, 
with  the  cartridge-box,  waist-belt,  and  bayonet-scabbard  into  one  system, 
that  can  be  used  by  the  soldier  either  in  whole  or  in  part,  as  convenience 
or  necessity  may  require ;  and  his  entire  kit  in  complete  marching  order 
can  be  carried,  it  is  believed,  with  ease  and  comfort,  and  without  danger 
of  impairing  his  health  or  strength. ' 

An  estimate  has  been  made  for  a  sufficient  sura  to  provide  the  service 
with  these  equipments,  which  it  is  believed  will  give  satisfaction.  The 
knapsacks  on  hand,  left  over  from  the  war,  are  now  worthless  and  uutit 
for  issue,  and  will  be  sold  as  soon  as  they  can  be  replaced. 

AR^riNG  AND  EQUIPPING  THE  MILITIA. 

I  have  to  renew  the  recommendation  of  last  year  that  the  permanent 
aftnual  appropriation  for  arming  and  equipping  the  militia  be  largely 
increased.  The  views  then  expressed  are  still  entertained  by  me.  It  is 
hoped  that  the  bill  introduced  at  the  last  session  from  the  Committee  on 
the  Militias,  which  was  complete  in  its  provisions,  may  receive  the  favor- 
able action  of  Congress  during  the  coming  session. 

HEAVY  ORDNANCE. 

Under  the  following  provision  of  the  act  of  Congress  approved  June 
«,  1872— 

For  experiments  and  tests  of  heavy  rifled  ordnance,  |i270,000 :  Provided,  That 
this  appropriation  shaU  be  applied  to  ut  least  three  models  of  heavy  ordnance,  to  be 
designated  by  a  board  of  officers,  *  *  ^-hich  report  shall  include  both  classes, 
breech  aad  mnzzle  loading  cannon,  &,c. — 

a  board  of  seven  officers  of  different  branches  of  the  service  was 
Appointed,  to  meet  in  New  York  on  the  10th  July,  1872.  The  result  of 
their  deliberations  are  herewith  submitted,  (marked  F.)  This  Depart- 
ment has  taken  steps  to  carry  out  the  recommendations  of  the  board 
in  the  procurement  and  manufacture  of  these  guns  deemed  most  worthy 
of  trial.  (See  proceedings  of  board  herewith,  marked  G.)  As  they 
are  to  be  of  large  caliber,  for  which  no  suitable  powder  and  projectiles 
are  on  hand,  as  contemplated  by  the  law  authorizing  the  experiments, 
an  estimate  for  money  to  provide  this  essential  and  expensive  necessity 
for  the  trial  has  been  submitted. 

The  procurement  and  trial  of  these  guns  will  probably  consume  all 
of  the  year  1873,  and  no  estimate  has  therefore  been  made  in  advance 
of  the  probable  results,  for  the  manufacture  of  the  successful  gun  in 
the  quantities  now  urgently  needed  for  the  armament  of  our  f(lrts. 

The  very  moderate  estimate  made  for  cannon  and  carriages  for  the 
next  fiscal  year,  it  is  hoped  will  be  allowed  by  Congress.  This  sum  can 
be  exi)ended  on  cast-inm  smooth-bore  guns,  considered  the  best  of  the 
kind  in  any  service,  nearly  800  of  which,  besides  300  mortars,  are  still 
needed  for  our. forts.    The  marked  improvement  in  the  manufacture  of 
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oar  gunpowder  seems  to  indicate  that  our  smooth-bore  guns  may  be 
used  with  wonderful  battering  power,  as  recent  experiments  with  the 
15-in^  gun  resulted  in  increased  initial  velocities,  or  largely  increased 
working  energy,  with  strains  on  the  gun  far  within  the  limits  of  sa9y. 
If  such  results  can  be  predicated  on  all  future  manufactures  of  gun- 
powder, then  one-half  of  the  difficult  problem  of  our  heavy  armament 
is  satisfactorily  solved. 

The  accuracy  of  smooth-bore  guns  of  large  caliber,  within  a  mile  dis- 
tance, is  fully  equal  to  that  of  rifled  guns,  and,  in  many  of  our  exposed 
positions  within  easy  range  of  hostile  ships,  would  be  entirely  eflEective. 
To  solve  the  problem  completely,  rifled  guns  with  great  accuriacy  at 
long  ranges,  and  great  penetrating  power,  must  be  provided,  and  the 
results  of  the  experiments  authorized  by  Congress  at  its  last  session  are 
looked  to  with  great  interest  and  solicitude. 

In  previous  reports  this  Bureau  has  earnestly  impressed  on  Congress 
the  crying  demand  for  cannon  in  sufficient  numbers  to  complete  the 
armament  of  our  forts,  for  the  defense  of  our  important  harbors  anil 
largest  cities,  with  their  millions  of  wealth.  There  appears  to  be  no 
indisposition  on  the  part  of  Congress  to  make  large  appropriations  for 
the  construction  of  fortifications,  not  considering  the  undoubted  fact 
that  forts  can  be  readily  improvised,  at  short  notice,  strong  enough  to 
withstand  a  long  siege,  as  witnessed  on  more  than  one  occasion  during 
the  rebellion,  while  cannon  and  carriages  are  necessarily  the  work  of 
time,  requiring  previous  preparation,  on  a  large  scale,  of  shops,  ma- 
chinery, skilled  labor,  and  material  of  a  quality  to  be  specially  prepared, 
and  not  to  be  found  in  the  markets.  Forts,  without  suitable  armaments, 
are  silent  monuments  of  large  expenditures  without  correspoading  ben- 
efits. They  cannot  be  utilized  or  defended  without  the  costly  guns  and 
carriages  that  modern  science  demands,  and  in  war  may  prove  an  injury 
and  lead  to  disaster,  by  inviting  attack  without  the  power  of  successful 
defense.  Time  and  money  can  supply  these  essential  weapons.  In  war, 
money  alone  cannot  provide  them,  and  it  is  only  during  peace  that  we 
can  command  time  in  which  the  money  can  be  judiciously  expended. 

COMMISSION  TO  EUROPE. 

An  invitation  having  been  received  from  Mr.' Fried.  Krupp,  the  most 
extensive  manufacturer  of  steel  cannon  in  the  world,  for  the  presence 
of  soihe  of  our  officers  at  the  trial  of  experimental  guns  of  the  largest 
caliber  at  Essen,  Ehenish  Eussia,  I  had  the  honor  to  recommend  an 
acceptance  of  the  invitation,  and  that  a  commission  of  three  ordnance 
officers  be  sent  to  witness  the  experiments,  which  recommendation  re- 
ceived your  approval.  It  is  believed  that  such  an  opportunity  may  not 
again  occur  to  gather  valuable  professional  information  in  regard  to 
what  are  considered  by  some  of  the  leading  military  powers  of  Europe 
the  safest  and  most  efficient  heavy  ordnance  now  manufactured.  The 
commission  will  be  ot-dered  to  visit  such  other  manufacturing  establish- 
ments in  Europe  of  heavy  guns  and  kindred  projects  as  their  time  will 
permit,  that  they  may  be' enabled  to  group  together  the  best  results  of 
manufacture  and  experiments  in  this  respect  throughout  the  continent, 
and  to  draw  valuable  deductions  and  conclusions  for  future  reference 
and  use. 

^  GUN-OABRIAaES. 

One  of  the  difficulties  heretofore  encountered  in  using  unusually  large 
charges  in  our  guns,  was  the  inability  to  absorb  the  recoil  within  reason- 
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able  distance.  This  has  been  satisfactorily  overcome  by  recent  experi- 
ments with  double  air-cylinders^  fastened  to  the  chassis,  the  piston-rods 
attached  to  the  upper  carriage.  The  success  has  been  conclnsiTC  in 
favor  of  their  use,  and  our  carriages  are  being  provided  with  them  as 
rapidly  as  the  appropriations  will  permit. 

At  the  suggestion  of  the  Engineer  Department,  and  to  give  increased 
protection  to  the  men  on  the  terre-plein  of  our  forts,  a  carriage  higher 
by  fifteen  inches  than  the  ordinary  pattern  has  been  designed,  and  tried 
with  satisfactory  results.  Another  device  is  now  being  prepared  under 
the  direction  of  this  Department,  the  object  of  which  is  to  enable  the 
men  to  elevate  and  depress,  load,  point,  fire,  and  manipulate  thoroughly 
our  heaviest  ordnance  with  ease,  rapidity,  and  efficiency,  and  without 
at  all  exposing  themselves  above  the  parapet. 

Should  these  two  devices  prove  as  satisfactory  as  they  promise,  their 
adoption  will  add  greatly  to  the  strength  of  our  defense  without  diminish- 
ing our  power  of  offensive  action. 

LARGE  ARSENAL  OF  CONSTRUCTION  ON  THE  ATLANTIC  COAST,  ETC. 

I  renew  the  recommendation  made  in  my  reports  of  1869, 1870,  and 
1871,  for  the  establishment  of  a  large  arsenal  of  construction  and  a 
powder  and  niter  depot  at  some  point  on  the  Atlantic  coast  ^  and  that 
authority  be  requested  of  Congress  to  sell  such  of  the  arsenals  east  of 
the  Mississippi  Eiver  as  can  be  dispensed  with  and  can  be  disposed  of 
'with  advantage  to  the  United  States,  and  to  apply  the  proceeds  of  their 
sales  to  the  purchase  of  sites  and  the  erection  of  buildings.  The  con- 
centratiourinto  one  arsenal  of  all  the  work  now  done  at  several  distinct 
establishments  would  result  in  great  economy  of  labor  and  great  perfec- 
tion of  product.  It  would  be  but  introducing  into  our  Government 
work  the  practice  that  obtains  in  all  private  enterprises,  and  which  is 
being  followed  by  every  other  first-class  power.  The  network  of  rail- 
roads which  covers  the  land  and  makes  close  and  rapid  communica- 
tion with  the  remotest  points  entirely  overcomes  the  necessity  of  a  half 
century  ago,  that  demanded  an  arsenal  in  almost  every  State  fn  the 
Union. 

PROVING  GROUND. 

The  necessity  for  a  proving  and  experimental  ground  for  heavy  ord- 
nance has  been  felt  for  years,  and  this  Department  has  been  compelled 
to  avail  itself  of  the  limited  extent  of  ground  near  Fort  Monroe  for  the 
prosecution  of  .these  important  duties.  As  the  artillery  school  of  prac- 
tice is  established  on  this  reservation,  the  space  is  necessarily  too 
contracted  for  the  operations  of  both.  Besides,  the  range  obtained  on 
land  is  but  little  more  than  a  mile,  and  that  ov6r  the  waters  of  the 
Chesapeake  Bay  seldom  available,  whereas  for  efficient  experimental 
purposes  a  range  of  at  least  six  miles  is  indispensable. 

Some  central  point  convenient  to  railroad  communication,  with  a  suit- 
able extent  of  level  ground,  could  be  readily  selected  and  purchased 
at  small  cost.  Experiments  with  large  ordnance  cannot  be  properly 
conducted  without  the  best  and  most  improved  facilities,  such  as  -every 
military  nation  has  found  it  necessary  to  provide.  It  is  recommended 
that  this  important  subject  be  brought  to  the  attention 'of  Congress. 

SALE  OF  harper's  FERRY  ARMORY. 

I  referred  in  my  last  annual  report  to  the  delinquency  of  the  pur- 
<;ha8ers  of  the  Harper's  Ferry  i>roperty  in  settling  for  the  lands,  &c., 


318  REPORT  OF  THE  SECRETARY  OF  WAR. 

purcliased  by  tbeiu.  Diiriug  the  last  session  of  Congress  a  bill  was 
introduced  for  the  relief  of  some  of  these  purchasers,  but  it  failed  to 
become  a  law.  The  limitation  of  time  for  final  payment  having  expired 
last  December,  and  the  purchasers  having  had  the  grace  of  a  whole 
session  of  Congress  for  obtaining  an  extension  of  time,  but  without  suc- 
cess, I  felt  it  my  duty,  after  the  adjournment  of  Congress,  to  ask  you 
to  place  the  case  of  the  principal  delinquents  in  the  hands  of  the  Depart- 
ment of  Justice  for  legal  settlement.  Suit  has  accordingly  been  entered 
against  them  in  the  United  States  court  of  this  district,  and  is  now 
progressing. 

SALES  OF  ARSENALS. 

The  law  for  the  sale  of  several  of  our  small  arsenals,  it  is  submitted, 
requires  modification.  It  directs  the  Secretary  of  War  to  sell,  after 
sixty  days'  advertising,  "  either  by  public  auction  or  by  inviting  pro- 
l)osals  for  the  purchase  thereof,  and  in  either  case  to  the  highest  bidder, 
all  the  lands  and  tenements  belonging  to  the  United  States"  at  cert^n 
specified  places.  It  may  not  have  been  foreseen  that  if  the  Secretary 
should  enter  upon  a  sale  under  this  provision  he  would  have  no  discre- 
tion, but  must  accept  the  highest  bid  or  offer  made.  This  might  lead 
to  a  sacdfice  of  the  property  through  combinations  of  bidders;  and  it 
is  recommended  that  the  matter  be  brought  to  the  attention  of  Con- 
gress in  order  that  the  necessary  legislation  may  be  taken  to  guard 
against  such  a  contingency.  A  minimum  price  in  each  case,  it  is  sub; 
mitted,  might  be  authorized  to  be  established,  below  which  the  property 
should  not  be  sold,  and  the  Department  could  then  redeem  the  property 
from  sacrifice  by  withdrawing  it  from  sale,  to  be  subsequently  disposed 
of  under  the  authority  of  the  Secretary  of  War,  either  at  public  auction, 
or  private  sale. 

The  old  arsenal  site  at  Augusta,  Georgia,  was  formally  advertised  for 
sale  before  the  defect  of  the  law  wa«  discovered,  and  there  being  no 
authority  under  the  law  to  delay  after  having  begun,  the  sale  has  been 
allowed  to  proceed. 

ThQ  act  directs  the  sale  of  the  Apalachicola  arsenal  at  Chattahoochee, 
Florida.  This  arsenal  was,  by  act  of  December  15, 1870,  donated  to  the 
State  of  Florida  for  educational  purposes.  The  provisions  of  the  act 
which  directs  its  sale  should,  in  my  opinion,  be  repealed. 

PEESOimEL. 

■ 

I  have  again  to  renew  my  recommendation  made  in  the  last  two  an- 
nual reports  from  this  Office,  that  the  law  of  March  3, 1869,  prohibiting 
promotions  and  appointments  in  the  Ordnance  Department  be  repealed, 
and  I  earnestly  ask  that  the  subject  may  be  brought  to  the  notice  of 
Congress,  and  that  they  may  be  requested  to  repeal  the  law. 

The  present  number  of  officers  in  the  Ordnance  Corps  is  not  sufficient 
for  the  proper  performance  of  the  duties  intrusted  to  it  by  Congress. 

The  act  to  increase  and  fix  the  military  establishment  of  the  United 
States,  approved  July  28, 1866,  gave  to  the  Ordnance  Department  sixty- 
four  officers  and  thirteen  store-keepers,  and  the  Department  was  kept 
up  to  that  num]>er  until  after  the  passage  of  the  act  approved  March  3, 
1869,  prohibiting  promotions  and  appointments  in  the  staff  corps,  and 
which  is  still  in  force. .  Since  that  time  vacancies  have  occurred  which 
reduce  the  strength  of  the  Department  to  fifty  offiers  and  eleven  store- 
keepers. 

I  am  of  the  opinion  that  the  number  of  ordnance  officers  (sixty -four,) 
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fixed  by  the  act  of  »July  28, 1866,should  not  be  dimmished.  That  num- 
ber is  needed  for  the  proper  and  eflBcient  performance  of  the  duties  with 
which  it  is  charged.  The  officers  c<xmmand  the  arsenals,  armories,  and 
dejwts,  (twenty -eight  in  number),  superintend  the  manufactures  of  every 
kind  at  the  arsenals,  requirinjg  in  the  aggregate  a  force  of  2,500  men, 
hired  and  enlisted,  the  manufacture  and  proof  of  all  cannon,  small  arms, 
and  gunpowder  for  the  armies  of  the  United  States,  and  our  national 
militia,  and  the  arming  of  our  fortifications ;  make  all  trials  and  experi- 
ments required  to  perfect  our  ordnance  and  other  material ;  have  charge 
of  all  ordnance  stores  and  other  property,  valued  at  over  $50,000,000, 
and  see  to  its  proper  care  and  preservation ;  and  in  addition  thereto 
perform  the  duties  of  assistant  quartermaster  and  commissary  of  subsist- 
ence for  the  enlisted  force.  These  duties  are  sufficient  to  furnish  full 
employment  for  the  entire  number  of  officers  allowed  the  Department  by 
the  act  of  July  28, 1866. 

Ours  is  the  only  service  in  which  officers  are  deprived  of  all  promo- 
tion for  an  indefinite  period.  Bach  a  course  is  contrary  to  all  military 
rule  and  usage,  and  is  unjust  to  the  officers  themselves ;  and  in  the 
matter  of  apppointments  very  discouraging  to  graduates  of  the  Military 
Academy,  who  look  to  such  an  appointment  as  a  reward  of  merit. 

Congress,  at  its  last  session,  by  repealing  the  act  prohibiting  appoint- 
ments and  promotions,  so  far  as  it  related  to  the  Engineer  Corps,  seems 
to  have  admitted  that  such  relief^  was  necessary.  It  is  hoped  that 
similar  liberal  legislation  will  be  extended  to  the  Ordnance  Corps,  which 
is  organized  in  the  same  manner,  having  officers  of  all  grades,  from 
brigadier  general  to  second  lieutenant,  and  with  duties  and  responsibili- 
ties of  no  less  importance,  and  demanding  equal  study,  labor,  and 
fidelity. 

It  is  believed  that  if  the  attention  of  Congress  is  specially  called  to 
the  necessities  of  the  case,  prompt  and  full  relief  will  be  granted,  and 
the  distinction,  which  the  law  now  makes  between  the  two  corps,  result- 
ing in  great  hardship  to  the  ordnance,  will  be  at  once  removed. 

THE  SPRINGFIELD  BBEEOH-LO'ADn^G  BIFLE-MUSEET.   . 

In  my  annual  report  for  last  year  I  bad  the  honor  to  invite  your  atten- 
tion to  the  subject  of  royalty  claimed  on  the  breech-loading  nflcmuskets 
which  have  been  altered  at  the  Springfield  armory.    I  said : 

The  conflictlDg  interests  of  inyentoTs  and  holders  of  patents  on  breech-loadinff  small- 
arms  haire  seriously  embarrassed  this  Department  in  the  selection  of  a  system  for  adoption. 
It  apnears  there  are  patents  (one  or  more)  npon  all  breech-loadinff  smaU-arms,  and  it  is 
xot  tnonffbt  that  any  pxn  has  been  made,  or  can  be  made  by  the  (Jovemment,  upon 
which  a  daimr  for  royaUy  will  not  be  made  against  this  Department.  I  have  declined 
to  ffiye  an  opinion  npon  the  validity  of  any  patent  which  the  Goyemment  may  haye 
used,  or  to  recommend  the  allowance  of  royalty  by  the  War  Department  on  any  small- 
arms  which  haye  been  made  by  the  Goyemment ;  and  I  shall  oontinne  to  do  so,  beliey- 
ing  that  the  amount  of  compensation,  and  the  persons  who  may  be  entitled  to  receive 
it,  should  be  determined  elsewhere  than  in  the  War  Department. 

In  my  annual  report  for  1869, 1  said : 
M  "  The  chief  difficulties  which  this  Department  had  to  contend  against  in  producing  a 
li^ood  breech-loading  musket,  haye  arisen  from  the  impossibility  of  making  any  improye- 
ment  which  is  not  immediately  claimed  under  some  one  of  the  many  patents  which 
haye  been  granted  for  improyements  in  iire-arms,  and  from  the  extreme  eagerness  and 
strong  efforts  of  some  inyentors,  and  all  other  parties  interested  in  patents,  to  have 
their  improyements  used  by  the  Goyemment.  l^Iany  persons  claim  to  hold  patents  for 
improvements  which  are  used  in  the  conyersion  of  the  Springfield  muskets ;  in  some 
instances  seyeral  parties  haye  claimed  to  hold  patents  mr  the  same  tbiug,  and  it  is 
belleyed  that  eveiy  improyement  is  claimed  by  more  than  one  iuyeutor.  The  Bureau 
has  declined  to  acknowledge  the  yalidity  of  any  patents  for  improyements  used  in  the 
conyersion  of  the  Springfield  rifled  mnsket,  knowing  that  it  was  not  competent  for  it 
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to  decide  the  question,  and  believing  that  the  proper  course  tor  patentees  to  take  was 
to  establish  satisfactorily  the  validity  of  their  claims,  and  then  apply  to  Congress  for 
compensation  for  the  use  of  the  patents. 

''These  difficulties  have  continued  to  embarrass  this  Department,  and  to  affect  ii^u- 
rionsly  the  interests  of  the  Qovemment ;  and  it  is  respectfully  suggested  whether  a  law 
may  not  be  devised,  which,  while  affording  protection  to  all  inventors  in  the  rights 
secured  to  them  by  patents,  will  enable  the  Government  to  use  unrestrictedly  any  im- 
provement which  it  ma^  be  desirable  for  it  to  use.  I  have  no  desire  to  see  any  inventor 
deprived  of  any  of  his  rights,  without  Just  compensation ;  but  I  am  so  fully  convinced 
that  some  law  protecting  the  Government  against  improper  claims  of  inventors  and 
owners  of  patents  should  be  passed,  that  I  feel  it  my  duty  to  bring  the  matter  particu- 
larly to  your  notice,  in  the  hope  that  something  may  be  done  to  secure  so  desirable  an 
end.  Such  a  law  would  relieve  this  Department  of  much  annoyance  and  embarrass- 
ment, and  would  tend,  in  my  opinion,  to  increase  to  a  considerable  degree  the  efficiency 
of  the  public  service. 

<'It  IS  respectfully  suggested  that  a  law  be  passed  which  will  authorize  officers  in 
charge  of  public  works  to  make  use  of  all  inventions,  or  improvements  whatever,  ap- 

Slicable  to  the  work  under  their  charge ;  and  which  will  provide  that  when  a  claim  for 
amages  is  made  by  any  person  for  an  invention  or  improvement  so  used,  at  least 

days'  notice  shall  be  given,  requiring  all  parties  claiming  said  invention  or  improve- 
ment to  present  their  claims,  with  the  evidenoe  in  support  of  the  same,  to  some  special 
tribunal  authorized  to  try  the  same,  whose  duty  it  sluul  be  to  decide  who  is  the  party 
entitled  to  damages  or  remuneration,  and  to  fix  the  amount  which  should  be  paid  by 
the  United  States  for  the  use  of  the  invention  or  improvement ;  their  desision  to  be 
final,  so  far  as  the  United  States  are  concerned ;  and  the  amount  declared  to  be  due 
from  the  United  States  to  be  paid  out  of  the  appropriation  for  which  the  work  done  is 
paid." 

I  repeat  this,  and  earnestly  ask  that  such  legislation  may  be  requested  of  Congress 
as  may  be  necessary  to  secure  the  ri^hts^f  inventors  and  owners  of  patents,  and  to 
protect  those  of  the  Government  and  its  agents.  These  latter  are  not  protected  now. 
The  commanding  officer  of  Springfield  armory  and  myself  have,  for  more  than  a  year, 
been  subjected  to  the  annoyance  of  a  suit  brought  against  us  personally  for  our  official 
action  in  having  arms  made  at  Springfield  armory  under  the  orders  of  the  Secretary  of 
War,  and  the  dovemment  has  at  the  same  time  been  compelled  to  submit  to  an*^ex- 
pensive  lawsuit  brought  to  restrain  it  from  making  the  arms.  Such  a  state  of  things 
ought  not  to  exist. 

The  suit  alladed  to  terminated  -in  December  last,  the  court  rendering 
the  following  decision: 

• 

This  is  a  suit  in  equity  for  alleged  infringement  of  letters-patent  of  the  United 
States,  granted  to^the  complainant  as  assignee  of  one  James  W.  Preston,  February  5, 
1867,  for  improvement  in  breech-loading  fire-arms. 

The  defendant,  an  officer  of  the  United  States  ordnance,  was,  by  order  of  the  Secre- 
tarv  of  War,  dated  May  3, 1866,  assigned  to  the  command  of  the  United  States  armory* 
at  Springfield,  Massachusetts,  and  took  command  accordingly,  and  held  such  command 
up  to  the  commencement  of  this  suit. 

All  the  breech-loading  fire-arms,  for  making  which  the  defendant  is  complained  of 
in  this  suit,  were  made  after  May  3, 1866,  at  the  United  States  armory,  Springfield, 
under  the  superintendence  of  the  defendant  as  an  officer  of  the  Army,  and  as  such  com- 
mandant of  the  arqaory,  and  in  obedience  to  specific  orders  from  the  Secretary  of  War, 
directing  the  construction  of  the  arms  which  were  made  in  the  specific  form  as  made, 
according  to  models  furnished  by  him  or  by  his  authority,  and  so  made  under  the 
superintendence  of  the  defendant,  for  use  in  the  military  service  of  the  United  States. 

The  case  came  on  for  argument  at  this  term.  The  court  are  of  opinion  that  the  letters- 
patent  of  the  complainant  on  which  the  bill  is  founded  are  valid,  and  that  the  breech- 
loading  fire-arms  made  as  aforesaid,  at  the  United  States  armory  at  Springfield, 
Massachusetts,  infringe  the  said  patent ;  but  they  are  divided  in  opinion  on  the  follow- 
ing questions,  which  arose  and  were  argued,  on  which  questions  the  opinions  of  the 
judges  were  opposed: 

1.  Whether  the  respondent,  having  made  and  superintended  the  making  of  the  said 
arms,  under  the  circumstances  hereinbefore  stated,  is  liable  to  an  injunction  as  prayed 
in  the  bill. 

2.  Whether  the  respondent,  having  so  made  and  superintended  the  making  of  the 
said  arms  under  such  circumstances,  is  liable  to  an  account  as  prayed  in  the  bill. 

Thereupon,  at  the  request>of  the  counsel  for  both  parties,  the  points  upon  which  the   ^ 
judges  were  opposed  in  opinion  are  stated  as  above,  and  the  same  are  hereby  certified 
to  the  Supreme  Court  of  the  United  States,  in  accordance  with  the  provisions  of  the  act 
ofApril29, 1802. 

As  a  consequence  a  demand  has  been  preferred  against  the  United 
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States  for  an  allowance  of  royalty  on  all  arms  heretofore  altered  at  tbe 
Springfield  armory,  in  which  this  patent  has  been  nsed.  Besides  this 
special  device  several  others  are  used  in  the  alteration,  which  are  known 
to  be  claimed  in  existing  patents  of  other  parties,  and  it  is  the  opinion 
of  tbe  Bnreau  that  a  settlement,  once  for  all,  should  be  made  with  all 
persons  interested: 

To  effect  this  some  tribunal  ought  to  be  appointed  and  empowered  to 
investigate  the  validity  of  these  latter  claims  against  the  Springfield 
gun,  and  to  settle  the  total  amount  to  be  paid  per  gun,  and  the  propor- 
tional amount  thereof  due  to  each  inventor ;  and  I  earnestly  recommend 
that  the  matter  be  pressed  upon  the  attention  of  Congress  at  the  ensu- 
ing session,  that  this  Bureau  may,  through  legislation,  be  relieved  from 
further  embarrassment  arising  out  of  the  subject. 

In  addition  to  the  papers  heretofore  mentioned  I  submit  herewith  the 
following: 

B. — Statement  of  principal  articles  procured  by  purchase  and  by  fab- 
rication at  the  arsenals  during  the  year  ended  June  30, 1872. 

G. — Statement  of  ordnance  and  ordnance  stores  issued  to  the  Regular 
Army  and  to  posts  during  the  year  ended  June  30, 4872. 

D. — Statement  showing  the  apportionment  of  arms  for  the  year  ended 
June  30,  1872,  under  the  law  of  1808  for  arming  and  equipping  the 
militia,  as  amended  by  the  seventh  section  of  the  act  approved  March 
3,  1855,  and  regulations  established  in  conformity  therewith. 

E. — Statement  of  ordnance  and  ordnance  stores  distributed  to  the 
militia  from  July  1, 1871,  to  June  30, 1872,  under  the  law  of  1808,  as 
amended  by  the  seventh  section  of  the  act  approved  March  3, 1855. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

A.  B.  DYER, 
Chief  of  Ordnance  UniteS  States  Army, 

The  Adjutant-Genbbal  United  States  Abht. 


APPENDIX. 

A. 

[Gkneral  Orders  No.  58.] 

War  Department,  Adjutant-General's  Office, 

Washingtonf  June  2b,  1872. 

The  following  Is  an  extract  from  section  1  of  the  "  act  making  appropriationd  for 
the  support  of  the  Army  for  the  year  ending  June  30, 1873,  and  for  other  purposes,'' 
approved  June  6, 1872 : 

*' For  manufacture  of  arms  at  the  national  armory,  one  hundred  and  fifty  thousand 
dollars  :  Pravidedf  That  no  part  of  this  appropriation  shall  be  expended  until  a  breech- 
loading  system  for  muskets  and  carbines  shall  have  been  adopted  for  the  military  ser- 
▼ice  upon  the  recommendation  of  the  board  to  be  appointed  by  the  Secretary  of  War , 
which  board  shall  consist  of  not  less  than  five  officers,  as  follows :  one  general  officer, 
one  ordnance  officer,  and  three  officers  of  the  line,  one  to  be  taken  from  the  cavalry, 
one  from  the  infantry,  and  one  from  the  arcillery  :  And  protndedfurtherf  That  the  sys- 
tem, when  so  adopted,  shall  be  the  only  one  to  be  used  by  the  Ordnance  Department 
in  the  manufacture  of  muskets  and  carbines  for  the  military  service ;  and  no  royalty 
shall  be  paid  by  the  Government  of  the  United  States  for  the  use  of  said  patent  to  any 
of  its  officers  or  employ^,  or  for  any  patent  in  which  said  officers  or  empluyds  may 
be  directly  or  indirectly  interested." 

In  conformity  with  the  above  provisions,  a  board  will  assemble  in  the  city  of  New 
York  on  the  3a  day  of  September,  1872,  with  authority  to  acUourn  to   Springfield 
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armory  in  order  to  avail  itself  of  the  resonrces  of  that  establishment,  which  are  hereby 
placed  at  its  disposal,  to  consider  and  recommend  for  adoption  a  breech-loading  system 
for  muskets  and  carbines  for  the  military  service. 

Detail  for  the  hoard. — Brigadier-General  A.  H.  Terry,  United  States  Army  ;  Colonel 
P.  v.  Hagner,  Ordnance  Department ;  Colonel  H.  B.  Clitz,  Tenth  Infantry  ;  M^jor  M. 
A.  Reno,  Seventh  Cavalry ;  Captain  L.  J^.  Livingston,  Third  Artillery ;  Second  Lieu- 
tenant Henry  Metcalf,  Ordnance  Department,  is  detailed  as  recorder  of  the  board. 

All  persons  interested  in  small-arms  are  invited  to  submit  samples  and  appear  in 
person,  under  such  rules  as  may  be  adopted  by  the  board. 

The  Ordnance  Bureau  will  supply  such  information  bearing  on  the  matters  under 
investigation  as  may  be  called  for  by  the  board. 

By  order  of  the  Secretary  of  War : 

E.  D.  TOWNSEND, 

Adfutant-GenertK. 


B. 


Statement  of  principal  articles  procured  hy  'purchase,  and  5y  faMcaiion  at  the  arsenals, 

during,  the  year  ended  June  30, 1872. 


23 

9 

56 

2 

56 

287 

12 

39 

78 

72 

1 

152 

45 

8 

19 

48 

17 

24 

25 

9 

2 

19 

36 

6 

132 

9 

28 

378 

20 

50 

200 

120 

80 

2 

1 

5 

1,015 

199 

l,5r>7 

3,569 


15-inch  Rodman  guns. 

carriages  for  Gatlkig  guns. 

breech  and  muzzle  sights. 

tar-buckets  for  field-gun. 

cannon-spikes. 

elevating  and  maneuvering  bars. 

fuse-gouges. 

gunners'  gimlets. 

handspikes,  miscellaneous. 

harness-bags. 

ladle  and  staff  for  300-pounder  gun. 

priming-wires. 

rammers  and  staves. 

worms  and  staves. 

shell-hooks. 

cannon-scrapers. 

sponge-covers. 

sponges  and  rammers. 

sponges  and  staves. 

woolen  sponges. 

tangent  scales. 

paulins,  12  by  15. 

tompions  for  heavy  guns. 

tube-pouches. 

vent-covers. 

vent-punches. 

wipers  for  mortars. 

feed-cases  for  GatUng  guns. 

l2-pounder  shot. 

8-inch  canister,  fixed. 

3-inch  Hotchkiss  shells. 

3-inch  Hotchkiss  case  shot. 

3-inch  Hotchkiss  canister. 

experimental  nmskets,  caliber  .40. 

Remington  navy  rifle. 

Komington  rifle-muskets. 

Ward-Burton  rifle-nniskets. 

Springfield  rifle-muskets  repaired. 

Springfield     rifle-musketSi     cadet, 

model  1869. 
Spencer  carbines  repaired. 


1,108 

13,710 

10, 010 

317 

20 

500 

500 

1,000 

53,000 

1,686 

3,676 

15,807 

37,947 
3, 718, 701 

650 

25,570 

90 

265,650 

223 

2 

1 

7 

19 

40 

160 

8 

6 

2 

140 

18 

47 

70, 739 

4, 398 

282 

5,981 

93 

4 


rifle-muskets  converted  from 
Spencer  carbines. 

rifle- muskets  repaired. 

rifle-muskcts,  model  1870. 

Ward-Burton  carbines. 

Spriogtield  carbines. 

sets  cavalry  accouterments. 

sets  cavalry  equipments. 

carbine  cartridge-boKes. 

appendages,  various. 

saddles  covered  with  leather. 

side-lines,lariats,picket-pins,&c. 

cartridge  bags  filled,  for  field 
and  fortress  guns. 

cartridge  bags,  empty. 

metallic  cartridges  for  small- 
arms. 

cartridge-shells. 

friction-primers. 

metallic  fuses. 

lead  bullets. 

pulley-blocks. 

derricks. 

gin. 

gin-falls. 

cranes. 

chocks. 

skids,  rollers. 

sling-carts. 

platforms  for  siege-carriages. 

plane-tables. 

various  parts  of  gun-carriages. 

staves  for  siege-guns. 

sabots. 

parts  of  small-arms. 

parts  of  horse-equipments. 

arm-cheats. 

packing-boxes. 

tin  cans. 

machines  for  loading,  &,c.,  me- 
tallic cartridges. 
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c. 


statement  of  ordnance  and  ordnance  stores  issued  to  the  Regular  Army,  and  to  posts,  during 

the  year  ended  June  30,  lti72. 


Glass  1. 


2 
12 
3 
1 
4 
10 
8 


6-ponDder  bronze  guns.  ^ 
12-ponnder  light  bronze  guns. 
12-pound er  mountain  howitzers. 
12-pounder  boat  howitzer. 
lO-pounder  Farrott  gnns,  iron. 

3-inch  wrought-iron  guns. 
10-inch  Rodman  guns. 


13    15-inch  Rodman  guns. 
24  100- pounder  Farrott  guns. 
32  200-pounder  Farrott  guns. 

6  300-pounder  Farrott  guns. 

8    13-inch  sea-coast  mortars,  (Rodman.) 
17  Gatling  guns,  i  and  1. 


Class  2. 


12* 

17 

3 


3-inch  6  and  10  pounder  gun-carriages. 
12-pounder  light  gun-carriages. 
12-pounder  mountain   howitzer  car- 
riages. 
1    12-pounder  boat  howitzer  slide,  wood. 
8  100-pounder     Farrott    carriages    and 

chassis. 
12  200-pounder    Farrott    carriages    ivid 

chassis. 
1    10-inch  barbette  carriage  and  chassis, 
with  air-cylinders. 


17  ^  and  1  Gatling-gun  carriages. 

18  13-inch  mortar-beds,  (Rodman.) 

8      3-iuch,  6  and  10  pounder  caissons. 
7    12-pounder  field-gun  caissons. 
2    12-pounder   mountain-howitzer   cais- 
sons. 
15        I  and  1  Gatling-gun  caissons. 
1  traveling  forge. 
1  battery  wagon. 
1  portable  forge. 


50  sets  of  field-artillery   harness  for 
wheel  horses. 


Class  3. 
2- 


95  sets  of  field-artillery  harness  for  2- lead 
horses. 


Class  4. 


360 
200 
120 

80 
260 
100 

100 

2,100 
3,000 
2,700 
3,050 
123 
500 
2,000 


4.5-inc^  shotfHotchkiss  patent. 
3-inch  shell,  Hotchkiss  patent. 
3-inch  cAse-shot,  Hotch&iss  pat- 
ent. 
3-inch  canister,  Hotchkiss  patent. 
30-ponuder  shot,  Farrott  patent. 
30-pounder  shell,  Farrott  patent. 
30-ponuder  case-shot,  Farrott  pat- 
ent. 
100-ponnder  shot,  Farrott  patent. 
100-pounder  shell,  Farrott  patent. 
200-pouuder  shot,  Farrott  patent. 
200-pounder  shell,  Farrott  patent. 
300-pounder  shot,  Farrott  patent. 
300-pounder  shell,  Farrott  patent. 
100-pounder  case-shot,  Farrott  pat- 


ent. 


2,000 

2,200 

5 

5 

17 

22 

200 
200 
100 
100 
60 
100 
100 
587 
400 
917 


100-ponnder  canister,  Farrott  pat- 
ent. 
200-pounder  case-shot,  Farrott  pat- 
ent. 
32-pounder  Farrott  shell. 
42-pounder  Farrott  shell. 
10-inch  Columbiad  shell. 
6-inch  Columbiad  shell. 
8-iuch  seige-shell. 
10-inch  seige-shell. 
3-inch  Absterdam  shot. 
4.5-inch  Absterdam  shell. 
!^inch  Eureka  shell. 
3-iuch  Eureka  case-shot. 
8-inch  siege-mortar  shell. 
13-incli  sea-coast  mortar  shell. 
15-inch  shot,  (Rodman.) 
15-inch  shell,  (Rodman.) 


Class  5. 


196  12-pounder  shot,  strapped  and  fixed. 

346  12-pounder  shells,  strapped  and  fixed. 

t)50  12-pounder  spherical  case-shot,  strap- 
ped and  fixed. 

200  12-pounder    canister,  strapped    and 

fixed. 
86  12-pounder  field-howitzer  shell,  strap- 
ped and  fixed. 

113  12-pounder   field-howitzer    case-shot, 

strapped  and  fixed. 
61  12-pounder    field-howitzer    canister, 
strapped  and  fixed. 

116  12-pouuuer  mountain-howitzer  shells, 
strapped  and  fixed. 

865  12-ponnder   mountain-howitzer  case- 
shot,  strapped  and  fixed. 


116  12-pounder  mountain-howitzer  canis- 
ter, strapped  and  fixed. 
268    3-inch  Hotchkiss  shot,  strapped  and 
fixed. 
1,043    3-incb  Hotchkiss    shell,  strapped 
and  fixed. 
699    3-inch  Hotchkiss  case-shot. 
696    3-inch  Hotchkiss   canister,  strap- 
ped and  fixed. 
50  30-pounder  Farrott  canist^er,  strap<- 

ped  and  fixed. 
50    8-inch     siege-howitzer     canister, 

strapped  and  fixed. 
100  10-incb     Columbiad     or    Rodman, 
grape. 
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Class  6. 


3,182 
250 

206 

207 

612 
445 

211 

1,211 

243 


Sharp's  carbines,  caliber  .50. 

Sharp's  carbines,  experimental,  cali- 
ber .50, 1870. 

Remington  carbines,  experimental, 
caliber  .50,  1870. 

Springfield  carbines,  experimental, 
caliber  .50, 1870. 

Spencer  carbines,  caliber  .50. 

Spencer  carbines,  caliber  .50,  with 
Stablee's  attachment. 

Ward-Barton  carbines,  experimental, 
caliber  .50, 1871. 

Sprin^eld  breech-loading  rifle- 
musKcts,  caliber  .50,  186b. 

Springfield  breech-load  ign  rifle- 
muskets,  caliber  .50, 1870 

Springfield  breech-loading  rifle- 
mttskets,  experimental,  caliber  .50, 
1870. 


245  Remington     breech-loading     rifie- 
mnskets,  experimental,  caliber  .50, 
1870. 
302  Sharp's  breech-loading  rifle-musk- 
ets, experimental,  caflber  .50, 1870. 
947  Ward-Burton    breech-loading  rifle- 
muskets,  experimental,  caliber  .50, 
1871. 
1, 432  Colt's  revolvers,  caliber  .44. 
1, 957  Remington  revolyers,  caliber  .44. 
377  Smith  &  Wesson  revolvers,caliber  .44. 
99  Smith  &,  Wesson  revolvers,  nickel- 
plated,  caliber  .44. 
50  Colt's,  caliber  .36. 
17  sabers,  artillery. 
1, 605  sabers,  cavalry. 
146  swords,  musicians'. 
152  swords,  non-commissioned  oflBcers'. 
12  sabers,  cavalry,  nickel-plated. 


Class  7. 


2,867 
584 

3, 0.32 
2,834 
3,977 
2,439 
2,795 
3,377 
1,685 

980 

60 

5,379 

489 

215 

5,333 
963 
1,944 
3,187 
1,818 
4,543 
75 


carbine  cartridge-boxes. 

carbine  cartridge-pouches,  with 
slings  and  slides. 

carbine  slings. 

carbine  sling-swivels. 

pistol-belt  holsters. 

pistol  cartridge-pouches. 

saber  belts. 

saber  belt-plates. 

saber  knots. 

StowaK's  saber  attachments. 

accou torments,  sets  of,  for  infantry. 

bayonet  scabbards. 

bayonet-scabbards,  with  Hoffman's 
attachment. 

bayonet-scabbards  for  trowel-bayo- 
nets. 

cartridge-boxes,  caliber  .58. 

cartridge-boxes,  various  patterns. 

cartridge-box  plates.    * 

cartridge-box  belts. 

cartridge-box  belt-plates. 


sword  belts,  for  musicians  and  •non- 
commissioned officers, 
sword-belt  plates. 


391  waist-belts,  non-commissioned  offi- 
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5,494 
2,375 
3,139 
2,994 
8,699 

954 
4,415 
9,877 
7,594 
4,9i9 
3,847 
3,701 
2,065 

359 
7,420 
6,581 
2,327 
4,581 
5,597 
4,897 

980 

400 
1,071 


cers'. 

waist-belt  plates,  non-commission- 
ed officer^, 
waist-belts,  privates', 
waist-belt  plates,  privates', 
bridles,  curb, 
bridles,  watering, 
curry-combs, 
girths. 

halters  and  straps, 
horse-brushes, 
lariats, 
nose-bags, 
picket-pins, 
saddles, 
saddle-bags, 
saddle-blankets,  red. 
saddle-blankets,  blue, 
spurs  and  straps, 
surcingles, 
canteens, 
haversacks, 
knapsacks, 
great-coat  straps, 
knapsack-straps, 
canteen-straps. 


Class  8. 


330,541 

4,016 

5,000 

10,000 

60,000 

18,000 

1, 278, 505 

221,668 

226,980 

161,880 


Spencer  carbine-cartridges,  cal- 
iber .50. 

Spencer  carbine-cartridges,  cal- 
iber .52. 

Spencer  carbine-cartridges, 
blank,  caliber  .50. 

Martin  carbine-cartridges,  cen- 
ter-fire, caliber  .50. 

center  priming  carbine-cart- 
ridges, caliber  .50. 

round  ball  musket-cartridges, 
caliber  .69. 

United  States  center-fire  mus- 
ket-cartridges, caliber  .50. 

UnitedStates  oenter-fipe  musket- 
cartridges,  blank,  caliber  .50. 

Martin  metallic  musket-cart- 
ridges, caliber  .50. 

wrapped  metallic  musket-cart- 
xiqges,  caliber  .50. 


317, 114  Colt's    and    Remington  pistol - 

cartridges,  caliber  .44. 
219,880  center-fire   pistol-cartridges,  cal- 
iber .44. 
11, 650  center-firepistol-cartridges,blank, 

caliber  .44 
130, 088  Martin  pistol-cartridges  for  Smith 
&,  Wesson,  caliber  .44. 
5, 000  pistol-cartridges,  caliber  .36. 
6,000  center-fire  cartridges  for  Gatlin 

gun,  caliber  .1. 
4, 000  center-fire  canister  for  Qatlin  gun, 

caliber  .1. 
8, 400  pounds  cannourpowdef . 
14,000  pounds  mortar-powder. 
50, 192  pounds  mammoth-powder. 

200  pounds  musket  and  rifle  powder. 
108,569  friction-primers. 
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D. 

ApporHonmeni  of  arms  fw  the  year  ended  June  30, 1873)  under  the  law  of  1808,  for  arming 
and  equipping  the  miHHa,  as  amended  by  the  seventh  section  of  the  act  approved  March  3, 1855, 
and  regulaiions  established  in  conformity  therewith. 


States  and  Territories. 


tAJabsmft 

lArkansM 

Oallfomia 

Connecticut 

Delsware 

!Fiorida 

Georgia 

lUinoiB. 

Indiana 

Iowa 

K^ftTl^ftff 

Kentucky 

Louisiana 

Maine 

Maryland 

Massactiuaetts  . 

Michigan 

Minneaota 

Mississippi 

Missouri 

Kebraslca 

Nevada 

Now  Hampshiro 

New  Jersey 

New  York , 

North  Carolina . 
Ohio 


s  • 
a  u  ^ 


8 
5 
5 
6 
3 
3 
9 

16 

13 
8 
3 

11 
7 
7 
7 

IS 
8 
4 
7 

11 
3 
3 
5 
7 

33 
9 

91 


o 

0 


H  380  99 
9,737  68 
2, 737  68 
3,285  21 
1, 642  61 
1, 642  61 
4.927  82 
8,760  58 
7, 117  97 
4,380  29 
1, 642  61 
6,029  89 
3,832  75 
3,839  75 
3,832  75 
6, 570  44 


4.380 
190 


29 
14 


2, 

3.832  75 
6,022  89 
1. 642  61 
1, 642  61 
9,737  68 
3,832  75 

18, 068  69 
4,927  82 

11, 498  26 


States  and  Territories. 


Oregon 

Pennsylvania  . 
Bhode  Island.., 
South  Carolina 

Tennessee 

Texas 

Vermont 

Virginia 

West  Virginia 
Wisconsin  


Arizona  Territory 

Colorado 

Dal(ota  Territory 

IdiJio  Territory. 

New  Mexico  Territory  . . , 

Montana  Territory 

Utah  Territory 

Washington  Territory. . . . 

Wyoming  Territory , 

District  of  Columbia  . . . . . 


Total 

Freight,  Sm 


P  u 


i 


3 

96 
4 

6 
10 
6 
5 
10 
5 
8 


317 


[3  2a,sa 


o 
a! 

A' 


\laxi  p§ 


0 

f 


$1, 649  61 
14,235  94 
9.190  14 
3,285  91 
5, 475  36 
3.985  91 
9.737  68 
5,475  36 
9,737  68 
4,380  29 


1. 642  61 
1,649  61 
1, 642  61 
1.642  61 
1, 649  61 
1, 649  61 
1,649  61 
1, 619  61 
1, 649  61 
1. 642  61 


189,995  00 
11,005  00 


200,000  00 


E. 

Statement  of  ordnance  and  ordnance  stores  distributed  to  the  militia  from  July  1, 1871,  to  June 
30.  1872,  under  the  law  of  1808,  as  amended  by  the  seventh  section  of  the  act  approved 
March  3,  1855. 


2  3-inch  wrongbt-iron  gans. 

1  6- pounder  bronze  gun. 

2  Impounder  bronze  guns. 
2  3-inch  gnn-carriages. 

1  6-pounaer  gun-carriage. 

2  IS^pounder  gun-carriages. 
2  caissons. 

5, 669  breech-loading  rifle-muskets,  caliber 

.50,  with  appendages. 
2, 144  rifle-muskets,  caliber  .58,  Tvith  ap- 
pendages. 
180  Spencer  carbines. 
24  Remington  reyolvers. 
50  sets  horse-equipments. 
335  sabers,  cavalry  and  artillery. 
295  saber  belts  and  plates. 
40  seta  cavalry  accouterments. 


2, 364  sets  infantry  acconterments. 

241  non-commissioned  officers'  swords. 
3,386  waist-belts. 
2, 386  waist-belt  plates. 
1,000  gun-slings 

100  carbine-slings. 

100  carbine-swivels. 
1,000  cartridge-boxes. 

300  carbine  cartridge-boxes. 
1,200  bayonet-scabbards. 

200  tumbler-screws. 
50  tang-screws. 
3|  500  friction  primers. 

200  12-pounaer  blank  cartridges. 

430  shot  and  shells. 

500  pounds  powder. 
388, 000  cartridges  for  small-arms. 
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PROCEEDINGS  AND  RECOMMENDATIONS  OF  THE  BOARD  ON  HEAVY  RIFLED 
ORDNANCE,  INSTITUl'ED  UNDER  THE  ACT  OF  JUNE  6,  1872,  FOR  THE 
SELECTION  OF  BREECH-LOADING  AND  MUZZLE-LOADING  RIFLED  ORD- 
NANCE FOR  EXPERIMENTS  AND  TESTS. 

New  York  Crry,  August  27, 1872. 

General  :  I  have  the  honor  herewith  to  transmit  the  proceedings  and  recommenda- 
tions of  a  board  on  heavy  ordnance,  convened  in  this  city  by  virtue  of  general  orders 
No.  57,  dated  War  Department,  Adjutant  Creneral's  Office,  Washington,  Jane  20,  1872. 

The  board  suggests  that  the  reports  furnished  by  the  Navy  Department  for  its  use 
be  not  printed  without  the  consent  of  that  Department. 
I  am,  sir,  years  respectfully, 

R.  H.  K.  WHITELEY, 

CoUmel  of  Ordnance, 
Brigadier-General  A.  B.  Dyer. 

Chief  of  Ordnance,  Waskingion  City. 

proceedings  of  the  board  on  heavy  cannon. 

/ 

A  board  was  convened  at  New  York  City,  July  10, 1872,  by  the  following  order: 

[Gr^neral  Orders  No.  57.] 

"  War  Department,  Adjutant-General's  Office, 

"  Waahingtony  June  28, 1872. 

'^  A  board,  t-o  consist  of  Colonel  R.  H.  E.  Whiteley,  Ordnance  Department;  Colonel 
George  W.  Getty,  Third  Artillery;  Lien  tenant-Colonel  H.  G.  Wright,  Corps  of  Engi- 
neers; Lieutenant-Colonel  T.  T.  S.  Laidly,  Ordnance  Department;  Major  Truman  Sey- 
mour, Fifth  Artillery  :  Major  Silas  Crispin,  Ordnance  Department ;  First  Lieutenant  C. 
E.  Datton,  Ordnance  Department,  is  hereby  appointed  to  meet  in  New  York  Oity,New 
York,  on  the  10th  day  of  July,  1872^  for  the  pnr}>ose  of  examining  snob  models  of  heavy 
ordnance  as  may  be  presented  to  it,  and  of  designating  and  reportiuf  to  the  Chief  of 
Ordnance  saoh  models  as  may  be  selected  for  experiments  ander  the  following  provis- 
ion of  the  act  of  Coufn^ess  approved  June  6, 1872. 

«<•••((  That  the  following  snms  be,  and  the  same  are  hereby,  appropriated, 
out  of  any  moneys  in  the  Treasury  not  otherwise  appropriated,  for  the  snpport  of  the 
Army  for  the  year  ending  June  thirtieth,  eighteen  hundred  and  seventy-three : 
•  •••#•« 

"  For  experiments  and  tests  of  heavy  rifled  ordnance,  two  hundred  and  seventy 
thousand  dollars :  Provided,  That  this  appropriation  shall  be  applied  to  at  least  three 
models  of  heavy  ordnance,  to  be  designated  by  a  board  of  officers  to  be  appointed  by 
the  Secretary  of  War,  which  report  shall  include  both  classes,  breech  and  muzzle  load- 
ing cannon;  and  the  powder  and  projectiles  necessary  for  testing  the  same  shall  be 
supplied  from  stores  on  hand. 

*'  The  Chief  of  Ordnance  will  supply  the  board  with  all  information  bearing  on  the 
sabject  under  consideration  to  be  found  on  the  files  of  his  bureau,  and  will  extend  in- 
vitations to  all  inventors  and  others  interested  in  heavy  rifled  ordnance,  to  present 
their  plans  and  specifications  as  to  model,  method  of  construction,  cost,  &c.,  and  all 
other  information  that  may  be  of  assistance  to  the  board.  The  junior  member  of  the 
board  will  act  as  recorder. 

"  By  order  of  the  Secretary  of  War. 

"  E.  D.  TOWNSEND, 
"  Acfjutant- General. 

"  Official : 

"Wm.  D.  Whipple, 

"  Aseistant  Adjutant-Qeneral.^ 

Pursuant  to  the  foregoing  order  the  board  assembled  at  the  Army  Building,  New 
York  City,  at  11  o'clock  on  the  10th  day  of  July,  1872,  all  the  members  specified  in 
the  foregoing  order  beine  present. 

A  letter  to  the  board  from  B.  F.  Mann,  of  Pittsburgh,  Pennsylvania,  relating  to  his 
plan  for  the  construction  of  heavy  breech-loading  cannon,  was  read  and  placed  on  file. 
(Indorsed  No.  1.) 

A  letter  from  Norman  Wiard  to  Mi^or  S.  Crispin,  and  submitted  by  Msgor  Crispin  to 
the  board,  was  read.    This  letter  transmitted  a  paper  containing  a  proposition  to  con- 
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Btrnct  a  IS-inch  cast-iron  rifle,  and  to  famish  projectiles  ;  which  paper  wjis  also  read. 
It  also  transmitted  a  printed  letter  to  the  Secretary  of  the  Navy,  with  photographic 
illustrations,  explanatory  of  his  views  and  the  details  of  his  proposition.  (Letter 
indorsed  No.  2,  and  inclosnres  indorsed  No.  2  a,  and  No.  2  (.) 

A  letter  from  the  Chief  of  Ordnance  was  read,  transmitting  copies  of  ordnance  memo- 
randa Noe.  9  and  10 ;  papers  explanatory  of  Inventions  hy  nnmerous  persons ;  a  com- 
munication of  Msgor  S.  Crispin,  on  the  subject  of  sea-coast  armament ;  a  list  of  per- 
sons who  have  been  furnished  with  a  copy  of  the  order  convening  this  board,  and  a 
letter  of  Miyor-General  A.  De  Gorloff ;  and  informing  the  board  of  his  readiness  to  fur- 
nish it  with  all  information  which  it  may  desire  and  which  may  be  in  his  possession. 
(Filed.    Indorsed  No.  3,  and  inclosnres  marked  No.  3  a  to  No.  3  r,  inclusive.) 

A  telegram  was  read  from  J.  B.  Moody,  of  Cincinnati,  Ohio,  asking  permission  to  lay 
before  the  board  his  plan  for  the  construction  of  breech-loading  cannon.  (Filed.  In- 
dorsed No.  4.) 

Dr.  W.  £.  Woodbridge  bein^  present,  explained  his  plan  for  the  construction  of  can- 
non, and  was  invited  to  submit  his  plans  in  writine. 

William  W.  Hubbell,  being  present,  explained  three  plans  for  the  construction  of 
heavy  cannon.  He  submitted  a  written  explanation  of  his  plans,  which  was  filed. 
(Indorsed  No.  5j) 

A  letter  from  Tread we]l  Cleveland  was  read,  submitting  in  behalf  of  Edward  L. 
Brown  and  himself  a  plan  for  the  construction  of  heavy  cannon.  (Filed.  Indorsed 
No.  6,  with  inclosure  No.  6  a.) 

E.  B.  Brown,  of  Rhode  Island,  appeared  before  the  board  in  person  and  exhibited 
and  explained  a  model  for  a  breech-loading  gun  and  carriage.  This  design  being 
obviously  applicable  only  to  movable  guns  of  small  caliber,  it  was  decided  that  it  did 
not  come  withip  the  purview  of  the  board. 

The  board  then  adjourned  at  3  o'clock  p.  m.  until  11  o'clock  a.  m.  of  the  11th 
instant. 

New  York,  July  11, 1872. 

The  board  met,  pursuant  to  adjournment,  at  11  o'clock,  all  the  men^bers  being 
present. 

A  letter  of  Hermann  Boker  &  Co.,  agents  of  the  Bochum  Mining  and  Manufacturing 
Company,  to  Major  S.  Crispin,  and  submitted  by  Mt^or  S.  Crispin  to  the  board,  was 
read,  stating  that  their  agent  in  London  had  been  telegraphed  to  procure  from  B.  F. 
Stevens,  United  States  dispatch  agent,  a  set  of  English  official  publications  relative 
to  ordnance  material.    (Filed.   Indorsed  No.  7.) 

A  letter  from  Hermann  Boker  &  Co.  was  submitted  by  M^jor  S.  Crispin,  giving 
information  relating  to  the  lining  of  cast-iron  guns  with  steel  tubes.  (Filed.  Indorsed 
No.  8.) 

A  letter  to  the  Chief  of  Ordnance,  from  W.  H.  H.  Terrell,  of  the  Post-Office  Depart- 
ment, was  read,  askiiig  that  the  plan  of  his  brother,  John  A.  Terrell,  .be  considered  by 
the  board.    (Filed.    Indorsed  No.  3  o.) 

A  document,  with  a  model  explanatory  of  Mr.  Terrell's  plan,  was  laid  before  the 
board,  and  ordered  to  be  filed.    (Indorsed  No.  9^.) 

A  copy  of  the  specification  of  the  patent  of  L.  W.  Wright,  illustrated  by  drawings, 
for  the  construction  of  heavy  cannon,  was  read  and  filed.    (Indorsed  No.  11.) 

A  lett-er  of  William  Fields,  of  Wilmington,  Delaware,  was  read,  explaining  his  plan 
for  the  construction  of  projectiles  and  the  use  of  a  new  gunpowder.  A  model  of  his 
projectile  was  also  before  the  board.    (Filed.    Indorsed  No.  9.) 

A  telegram  of  H.  J.  Allen,  of  Arkadelphia,  Arkansas,  was  read,  calling  attention  to 
his  plan  for  the  construction  of  cannon,  and  inquiring  if  his  presence  is  necessary.  A 
letter  ^f  H.  J.  Allen  to  the  Chief  of  Ordnance,  explaining  his  plan,  and  transmitted  by 
the  Chief  of  Ordnance  by  Doc.  No.  3,  was  read.  The  telegram  was  filed,  (indorsed 
No.  10,)  and  the  recorder  directed  to  telegraph  to  Mr.  Allen  that  his  plan  was  before 
the  board  and  his  presence  optional  but  not  necessary.    (Letter-book  No.  5|.) 

Charles  W.  Moody,  being  present,  explained  to  the  board  the  plan  of  his  father,  Johuk 
B.  Moody,  for  constructing  breech-loadmg  cannon. 

Norman  Wiard  being  present,  explained  to  the  board  the  plans  and  views  already' 
submitted  by  him,  ana  was  invited  to  submit  further  explanations. 

John  A.  Terrell  being  present,  explained  his  plan,  and  asked  permission  to  withdraw 
his  document  from  the  files,  in  order  to  condense  it,  which  was  permitted. 

L.  W.  Wright,  of  Brooklyn,  New  York,  being  present,  explained  his  plan,  which  was 
alrrndy  before  the  board. 

The  board  here  adjourned  until  half  past  10  o'clock  of  the  12th  instant. 

New  York,  July  12, 1872. 

The  board  met,  pursuant  to  adjournment,  at  half-past  10  o'clock  a.  m.,  all  the  mem- 
bers being  present. 
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A  letter  was  read  from  Alex.  T.  Loyd,  of  Chicago^  niinois,  asking  for  the  cousidera- 
tioD  of  his  plan,  and  placed  on  file.    (Indorsed  No.  12.) 

A  letter  from  William  Fields,  of  Wilmington,  Delaware,  was  read,  notifying  the 
board  that  a  package  containing  models  and  other  material  had  been  sent.  The 
recorder  wajs  directed  to  acknowledge  the  receipt  of  the  package.  (Letter  filed. 
Indorsed  No.  13.) 

A  letter  from  James  F.  Hall  was  read,  calling  attention  to  the  invention  of  James 
A.  Ball,  of  Cold  Spring,  New  York,  and  requesting  permission  to  lay  it  before  the 
board.    (Filed,  and  indorsed  No.  14.) 

A  letter  from  Major  J.  0.  Benton,  commanding  Springfield  Armory,  was  read,  in 
reply  to  letter  No.  5,  statipg  that  no  pieces  of  Dr.  W.  £.  Woodbridge's  gun  were  at 
Springfield  Armory.    (Filed,  indorsed  No.  15.) 

A  letter  from  Charles  W.  Moody  was  read,  further  explaining  the  plan  of  his  father, 
Jobn  B.  Moody,  which  plan  is  already  before  the  board.    (Fil(^.    Indorsed  No.  16.) 

A  letter  from  Hermann  Boker  &  Co.  was  read,  stating  the  ability  of  the  Bochum 
Miniug  and  Manufacturing  Company  to  furnish  a  12-mch  rifle  within  one  year. 
(Filed.    Indorsed  No.  17.) 

A  letter  from  Thomas  Prosser  &  Son  was  read,  giving  information  and  references 
respecting  the  Krupp  ^nns.    (Indorsed  No.  18.)  ^ 

Alban  C.  Stimers  being  present,  informed  the  board  of  the  Lyman  Multicharge  gun, 
and  requested  permission  to  lay  before  the  bosbrd  plans  and  other  matter  relating  to  it, 
which  was  granted. 

James  F.  Hall,  in  behalf  of  James  A.  Ball,  being  present,  submitted  a  drawing  of  a 
muzzle-loadin|r  gan  and  a  model  of  a  breech-loading  gun,  and  requested  permission  to 
be  heard  again,  which  was  granted.  (Models  filed.  Indorsed  No.  23.)  [Paper  and 
drawing  subsequently  withdrawn.] 

Daniel  Fitzgerald  being  present,  explained  his  plan  for  constructing  guns,  and  exhib- 
ited a  model.  He  also  submitted  his  letters-patent.  His  letter  of  July  11  was  placed 
on  file.    (Indorsed  No.  19.) 

Nathan  Thompson  being  present,  submitted  a  proposition  to  construct  two  guns, 
which  was  read  and  filed.  (Indorsed  No.  20.)  He  requested  permission  to  be  heard 
again,  whifih  was  granted. 

The  recorder  was  directed  to  write  to  the  Chief  of  Ordnance,  asking  that  the  Depart- 
ment furnish  information  respecting  the  Lyniau  Multicharge  gun,  and  a  letter  correct- 
ing an  error  of  letter  No.  6,  in  the  name  o^  John  B.  Moody. 

The  boalird  then  adjourned  till  10.30  a.  m.  of  the  13th  instant. 

New  York,  July  13, 1872. 

The  board  assembled  at  10.30  a.  m.,  pursuant  to  adjournment,  aU  the  members 
being  present. 

It  was  resolved  that  the  Chief  of  Ordnance  be  requested  to  furnish  the  board  with 
information  giving  the  numbers  and  calibers  of  serviceable  sea-coast  guns  on  hand, 
including  those  in  service.  Also  that  the  Adjutant.-General  be  I'equested  to  obtain  from 
the  Chiet  of  Engineers  information  as  to  the  number  and  calibers  of  sea-coast  guns 
required  to  arm  permanent  |)osition6,  now  completed,  in  process  of  construction,  and 
projected.  Also  that  vols,  v,  vi,  and  vii,  of  the  '*  Minutes  of  the  proceedings  of  the  Royal 
Artillery  Institution,''  now  in  the  Library  of  Congress,  be  obtained  for  the  use  of  the 
board.  Also  that  the  Chief  of  Ordnance  be  requested  to  furnish  drawings  of  the 
Swedish  breech-loading  gun  and  Vavasseur  muzzle-loading  gun. 

Mr.  John  A.  Terrell  being  present,  explained  the  plan  already  submitted  by  him,  and 
returned  the  document  withdrawn  by  him  on  July  11.    (No.  21.) 

The  board  then  acyoumed  till  12  m.  July  15. 

New  York,  July  15,  J872. 

The  board  assembled,  pursuant  to  adjournment.,  at  12  m.,  all  the  members  being 
present. 

The  indorsement  of  the  Chief  of  Ordnance  upon  letter  No.  8  was  read,  transmitting 
the  report  on  the  trial  of  a  steel  cylinder,  called  for  by  that  letter.   .(Indorsed  No.  22.) 

A  letter  from  E.  Wiler  Dnnlop,  of  Trenton,  New  Jersey,  asking  for  information,  was 
read  and  filed.  (Indorsed  No.  24.)  The  recorder  was  instructed  to  reply.  (Letter-book 
No.  14.) 

A  paper  from  James  A.  Ball  was  read,  setting  forth  the  merits  and  advantages  of  his 
projectile.    (Filed.    Indorsed  No.  23.) 

James  A.  Ball  being  present,  explained  at  length  the  ideas  involved  in  his  invention 
of  a  projectile  and  oi  a  breech-loMling  cannon,  both  of  which  were  already  before  the 
board.  He  was  requested  to  put  his  views  and  explanations  in  writing,  and  for  that 
purpose  was  allow^  to  withdraw  his  paper,  No.  2;),.  for  further  elucidation. 

The  recorder  was  instructed  to  write  to  W.  E.  Woodbrid^e  and  to  Norman  Wiard, 
inquiring  when  they  would  be  ready  to  present  their  additional  explanations  to  the 
board.    (Letter-book  Nos.  15  and  16.) 

The  board  then  adjourned  to  10.30  a.  m.  of  the  16th  instant. 
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New  York,  July  16, 1872. 

The  board  asaembled  at  10.30  a.  m.,  pursuant  to  acUoomment,  all  the  members 
beiDg  present. 

The  indorsements  of  the  A^ntaut-General  and  the  Chief  of  Ordnance  upon  the  letters 
of  D.  K.  Swisher,  of  Union  City,  Indiana,  were  read.  The  letters  themselves  were  also 
read,  and  the  recorder  instructed  to  inform  Mr.  Swisher  that  his  plan  being  for  small 
guns  alone,  did  not  come  within  the  purview  of  the  board.  (Filed  and  indorsed  No. 
f&.    Letter-book  No.  21.) 

It  was  decided  to  request  the  Chief  of  Ordnance  to  furnish  the  board  with  the  records 
of  firing,  &c.,  of  12-inch  and  8-inch  Rodman  rifles.    (Letter-book  No.  17.) 

The  recorder  was  instructed  to  write  to  Messrs.  Cooper  <&  Hewitt,  asking  for  inform- 
ation respecting  the  cost  of  manufacturing  steel  wire  of  three-tenths  inch  square 
gauge,  in  large  quantities,  and  whether  any  experiments  had  been  made  by  them  to 
ascert'ain  how  its  properties  were  afiected  by  tne  prolonged  action  of  heat.  (Letter- 
book  No.  18.^ 

A  letter  of  Alexander  T.  Loyd,  of  Chicago,  Illinois,  was  read,  transmitting  a  paper 
explaining  a  new  projectile.    The  paper  was  also  read.    (Filed.    Indorsed  No.  26.) 

A  letter  from  W.  W.  Hubbell,  of  Philadelphia,  Pennsylvania,  was  read,  transmitting 
a  further  plan  and  copies  of  his  letters-patent;  also  explaining  their  operation.  *  (Filed. 
Indorsed  No.  27.) 

Norman  Wiard's  brochure,  containing  a  printed  letter  to  the  Secretary  of  the  Navy 
and  other  matters,  was  read  in  full  and  discussed.    (Doc.  No.  2,  5.) 

The  board  then  adjourned  to  10.30  a.  m.  of  the  17th  instant. 

New  York,  July  17, 1872. 

The  board  assembled  at  10.30  a.  m.,  pursuant  to  adjournment,  all  the  members  being 
present. 

A  letter  from  Jacob  Reese,  of  Pittsburgh,  Pennsylvania,  was  read,  submitting  a  plan 
for  constructing  a  gnu  with  a  tube  from  crucible  steel  and  a  body  of  Bessemer  st«el  or 
g^n-metal,  (cast  iron.)    (Filed.    Indorsed  No.  28.) 

The  recorder  was  instructed  to  write  to  Mr.  Reese,  and  inquire  whether  he  can  con- 
struct with  a  core  of  cast  steel  and  a  Jacket  of  Bessemer  steel,  in  the  manner  he  pro- 
poses in  his  letter  of  June  6,  a  rifle  of  12-inch  bore,  weighing  50,000  to  70,000  x>ounds, 
throwing  a  projectile  of  not  less  than  600  pounds,  with  a  charge  of  80  pounds  of  pow- 
der, and,  if  so,  that  he  prepare  the  specifications  for  such  rifle,  with  data  as  to  cost, 
and  present  the  same  to  the  board  as  soon  as  practicable.    (Letter-book  No.  22.) 

Alonzo  Hitchcock  being  present,  explained  his  proposed  method  of  constructing  heavy 
cannon  of  Bessemer  steel  or  wrougnt  iron,  and  submitted  drawings  and  documents, 
which  he  subsequently  withdrew  for  the  purpose  of  putting  them  into  more  systematic 
form.    His  letter  of  transmittal  was  filed.    (Indorsed  No.  30.) 

Henry  Durell  being  present,  explained  bis  plan  for  constructing  cannon,  and  exhib- 
ited models.    His  memorandum  was  filed.    (Indorsed  No.  29.) 

A  letter  from  Clifford  Arrick  was  read,  offering  for  trial  a  wrought-iron  6.4-inch 
gnn,  with  a  steel  core,  and  asking  permission  to  lay  before  the  board  his  plan  for  shot- 
ting guns  of  every  caliber.    (Filed.    Indorsed  No.  31.) 

llie  recorder  was  instructed  to  inform  Mr.  Arrick  that  the  board  does  not  regard  a 
6.4-inch  gun  as  classifiable  with  heavy  rifled  cannon,  within  the  meaning  of  General 
Orders  ao,  57,  and  therefore  his  proposition  respecting  three  6.4-inch  rifles  does  not 
come  within  the  purview  of  the  board;  if,  however,  he  has  any  plans  to  submit 
for  the  construction  of  similar  guns  of  ten  and  twelve  inches  caliber,  the  board 
would  be  pleased  to  receive  them,  with  estimate  of  costs  and  any  other  informa- 
tion he  may  be  able  to  give  concerning  them,  and  this  as  soon  as  practicable ;  that  the 
subject  of  projectiles  per  ae  does  not  properly  come  before  the  Iroard,  but  only  as  an 
essential  feature  of  some  system  of  gun-construction.    (Letter-book  No.  24.) 

The  indorsement  of  the  Chief  of  Ordnance  upon  letter  No.  12  was  read,  giving  the 
information  called  for  by  that  letter  as  to  the  numbers  and  calibers  of  sea-coast  guns 
on  hand ;  also  transmitting  drawings  of  the  twenty-fonr  centimeter  breech-loading 
Swedish  gun  and  the  Vavasseur  steel  gun.    (Filed.    Indorsed  No.  32.) 

The  letter  of  A.  W.  Kercheval,  of  £)mney,  West  Virginia,  to  the  Adiutant-Cteneral, 
was  read,  referring  to  previous  communications  from  him  explaining  iiis  section  bat- 
tery.   (Filed.     Indorsed  No.  33.) 

The  letters  of  A.  W.  Kercheval,  of  February  2  tod  21, 1872,  transmitted  by  the  Chief 
of  Ordnance,  were  read,  and  the  recorder  was  instructed  to  inform  Mr.  Kercheval  that 
the  plan  proposed  by  him,  being  for  small  cannon,  did  not  come  within  the  purview  of 
the  board.    (Letter-book  No.  23.) 

A  letter  from  Charles  Alger,  of  Frostburgh,  Maryland,  to  the  Secretary  of  War,  was 
read,  asking  for  the  consideration  of  his  plan  for  a  breech-loading  gun  :  also  a  copy  of 
the  report  of  Captain  S.  Y.  Ben^t  to  General  J.  W.  Ripley,  Chief  of  Ordnance,  upon 
the  trial  of  Mr.  Alger's  gnu  in  1861.    (Filed.     Indorsed  No.  34.) 

The  board  here  a^joamed  to  10.30  a.  m.  of  the  18th  instant. 
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New  YoiiK,  July  18, 1872. 

The  board  assembled  at  10.30  a.  m.,  parenant  to  a^oiimm.enty  all  the  members  being 
present. 

The  recorder  was  directed  to  write  to  Mr.  Charles  Al^er,  of  Frostburgh,  Maryland,  in- 
quiring if  he  can  make  a  twelve-inch  rifle,  on  the  plan  proposed  by  him,  and,  if  so, 
reqaestini;  him  to  snbmit  plans,  with  estimate  of  cost.    (Letter-book  No.  27.) 

The  following  resolution  was  submitted  by  Lieutenant  C.  E.  Dutton : 

Resolvedf  That  the  board  proceed  to  determine  what  calibers  and  natnres  of  guns 
come  within  the  meaning  of  the  order  convening  the  board.  It  was  moved  and  car- 
ried that  the  resoluticm  be  laid  upon  the  table. 

Ayes — Colonel  Whiteley,  Colonel  Getty,  Lieutenant-Colonel  Wright,  Lieutenant- 
Colonel  Laidley,  and  Mf^or  Seymour — 5. 

Noes — Major  Crispin  and  Lieutenant  Dutton — 2. 

The  following  resolution  was  offered  by  Lieutenant  Dutton. 

Resolvedf  That  the  board  will  not  recommend  for  trial  any  gun  which  is  constructed 
on  a  plan  which  does  not  offer  reasonable  ground  for  the  belief  in  the  probabilitv 
that  the  same  mode  of  construction  is  applicable  to  the  construction  of  a  twelve-inch 
rifle.    It  was  moved  and  carried  to  lay  the  resolution  on  the  table. 

Ayes — Colonel  Whiteley,  Colonel  Getty,  Lieutenant-Colonel  Wright,  Lieutenant- 
Colonel  Laidley,  and  Major  Seymour— 5. 

Noes— Major  Crispin  and  Lieutenant  Dutton — 2. 

A  letter  of  the  Chief  of  Ordnance  was  read,  transmitting  information  respecting  8- 
inch  and  12-inch  Rodman  rifles.    (Filed.    Indorsed  No.  36.) 

Nathan  Thompson  having  appointed  to  confer  with  the  board  on  this  day,  Mr.  Jen- 
nings appeared  m  his  behau,  and  read  a  letter  from  Mr.  Thompson,  explaining  that  he 
was  prevented  from  fulfilling  the  appointment  by  reason  of  illness  in  his  family.  It 
was  decided  to  hear  ^r.  Thompson  on  the  22d  instant. 

A  letter  from  W.  E.  Woodbridge  was  read,  stating  that  he  would  prepare  and  sub- 
mit to  the  board  immediately  an  account  of  his  method  of  gun-construction.  (Filed. 
Indorsed  No.  35.) 

A  letter  from  Lieutenant  O.  E.  Michaelis  was  read,  offering  for  consideration  the 
French  and  Swedish  method  of  constructing  guns,  and  data  respecting  those  guns. 
(Filed.    Indorsed  No.  37.) 

The  documents  transmitted  by  the  Chief  of  Ordnance,  relating  to  W.  E.  Woodbridge's 
gun,  were  read.    TFlled.    Indorsed  No.  38.) 

W.  E.  Woodbridge  being  present,  gave  information  respecting  his  plan. 

The  report  of  the  trial  of  the  Lyman  multicharge  gun,  forwarded  by  the  Chief  of 
Ordnance,  was  read  and  filed.    (^Indorsed  No.  39.) 

It  was  decided  to  request  the  Chief  of  Ordnance  to  forward  report  of  the  trial  of  Dr. 
Woodbridge's  gun  at  Springfield  Armor^^  in  the  year  1866.    (Letter-book  No.  25.) 

The  board  then  adjourned  till  10.30  a.  m.  of  the  19th  instant. 

New  York,  July  19, 1872. 

The  board  met,  pursuant  to  ac^joumment,  at  10.30  a.  m.,  all  the  members  being  present. 

A  letter  to  the  Secretary  of  War  from  E.  R.  McCabe,  of  Leighton,  Mahaska  County, 
Iowa,  was  read,  asking  for  information  as  to  the  proper  course  to  be  pursued  in  order 
to  bring  his  invention  before  the  board.    (Filed.    Indorsed  No.  40.) 

The  recorder  was  directed  to  write  to  E.  R.  McCabe,  informing  lum  of  the  answer  of 
the  boai'd.    (Letter-book,  No.  28.) 

A  letter  of  James  H.  Tolman,  of  Saint  Louis,  Missouri,  in  behalf  of  Horace  E.  Dim- 
ick,  to  the  Adjutant-General,  was  read,  transmitting  a  printed  expression  of  the  views 
of  Mr.  Dimick  on  the  subject  of  projectiles.    (Filed.    Indorsed  No.  41.) 

It  was  decided  by  the  board  to  inform  Mr.  Dimick  that  the  powers  of  the  board, 
convened  under  General  Orders  No.  57,  are  confined  to  action  in  the  selection  of  models 
for  heavy  cannon,  and  if  he  has  any  plans  and  specifications  to  submit  of  gun-con- 
struction, involving  any  special  principles  he  wishes  to  advocate,  if  he  will  forward 
them,  that  they  wUl  receive  consideration  at  the  hands  of  the  board.  (Letter-book 
No.  29.) 

Alban  C.  Stimers  was  present  before  the  board,  and  submitted  a  communication  and 
drawing  explanatory  of  the  Lyman  multicharge  gun.    (Filed.    Indorsed  No.  42.) 

The  documents  referred  to  by  the  letter  of  the  Chief  of  Ordnance  (No.  36)  having 
arrived,  were  laid  before  the  board  and  filed. 

A  letter  from  W.  E.  Woodbridge,  further  explaining  his  plan,  was  read  and  filed. 
(Iinlorsed  No.  43.) 

The  letter  of  John  A.  Terrell,  explaining  his  views  at  great  length  on  the  causes  of 
failure  in  guns,  and  defending  the  plan  upon  which  he  proposes  to  build  guns,  was 
taken  up  and  read.    (No.  3  t,  J,  and  n,  and  No.  21.) 

The  board  then  adjourned  till  12  m.  of  the  22d  instant. 
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New  York,  July  22, 1872. 

The  board  met,  pnrsaant  to  acyoumment,  at  12  m..  all  the  members  being  present. 

Two  letters  were  read  from  Messrs.  Coopor,  Hewitt  &  Co.,  in  reply  to  letter  No.  18 
from  the  board.    (Filed.    Indorsed  Nos.  45  and  46.) 

A  letter  was  read  from  L.  S.  Parker,  of  Lockport,  Illinois,  to  the  Adjutant-General, 
asking  information  as  to  the  course  to  be  pursued  in  order  to  bring  his  patent  before 
the  board.  Referred  by  the  Adjutant-General  to  the  Chief  of  Ordnance,  and  by  the 
latter  to  the  board,  with  the  statement  that'the  writer  had  been  re<)uested  to  send  his 
papers  to  the  board,    (l^led.    Indorsed  No.  47.) 

A  letter  was  read  from  the  Chief  of  Ordnance,  transmitting  the  report  of  Lieutenant 
Colonel  Laidley,  of  experiments  upon  a  small  Woodbridge  gun.  (Filed.  Indorsed  No. 
44.) 

Two  letters  from  T.  "W.  Clark,  of  Wausau,  Wisconsin,  were  read,  one  addressed  to 
the  president  of  the  board,  the  other  to  the  recorder,  and  both  having  the  same  pur- 
port. They  contained  a  description  of  a  breech-loading  cannon  invented  by  him,  but 
were  unaccompanied  either  by  a  model  or  drawing. 

The  recorder  was  directed  to  acknowledge  the  receipt  of  these  letters,  w^ioh  were 
filed.    ^Indorsed  No.  48.    Letter-book  No.  30.) 

Mr.  Nathan  Thompson  being  present,  submitted  to  the  board  five  models  of  breech- 
loading  cannon  and  drawings  of  the  same.  (Filed.  Indorsed  No.  49.  Models  marked 
Nos.  1,  2,  3,  4,  and  5.)  Mr.  Thompson  further  explained  the  history  and  details  of  his 
inventions. 

The  board  then  adjourned  to  10.30  a.  m.  of  the  23d  instant. 

New  York,  July  23, 1872. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  m.,  all  the  members  being  present. 

A  letter  from  Jacob  Reese,  of  Pittsburgh,  Pennsylvania,  was  read,  in  reply  to  letter 
No.  22,  stating  his  inability  to  construct  a  12-inch  gun  with  a  body  of  Bessemer  steel, 
there  being  no  plant  in  the  country  adequate  to  the  casting,  and  suggesting  the  con- 
struction of  a  3-iuch  or  4^-inch  gun ;  also  offering  to  submit  plans  for  a  suitable  plant 
for  large  guns.    (Filed.    Indorsed  No.  51.) 

The  recorder  was  directed  to  inform  Mr.  Reese  that  the  trial  of  a  3-inch  or  4|-inch 
gun  would  not  be  satisfactory,  as  it  would  not  be  decisive  of  the  success  of  such  heavy 
rifles  (10-inch  or  12-inch)  as  come  within  the  action  of  the  board;  but  the  board  would 
be  pleased  to  receive  specifications  for  a  9-inch  rifle,  preparatory  to  the  constrnction  of 
a  lO-inch  and  12-inch  rifle,  and  that  for  both  of  these  (10-inch  and  12-inch  guns)  speci- 
fications are  invited,  with  estimates,  in  each  case,  of  cost,  &c.,  of  the  first  gun,  and 
subsequently  for  guns  for  service.    (Letter  filed.    Indorsed  No.  51.) 

A  letter  ffom  H.  F.  Mann,  of  Pittsburgh,  Pennsylvania,  was  read,  asking  the  boanl 
to  name  a  day  when  he  could  be  heard. 

The  recorder  was  directed  to  reply  that  his  appearance  is  optional  with  himself, 
but  that,  if  he  chooses,  the  board  will  be  pleased  to  hear  him  as  soon  as  practicable. 
(Letter  filed.    Indorsed  No.  50.    Letter-book  No.  32.) 

Edwin  Gomez  being  present,  submitted  to  the  board  a  sample  of  a  new  gunpowder 
and  also  his  patent,  No.  99,079,  January  25, 1870,  for  a  new  cartridge,  and  explained  its 
manufacture  and  operation. 

A  letter  from  W.  E.  Woodbridge  was  read,  explaining  the  reason  for  delay  in  trans- 
mitting estimates  of  cost  of  building  his  gun.    (Filed.    Indorsed  No.  54.) 

A  letter  from  Hermann  Boker  &  Co.  to  Major  Crispin,  was  read,  transmitting  a  letter 
from  the  Bochum  Company,  and  stating  their  ability  to  construct  a  12-inch  muzzle- 
loading  gun,  and  their  inability  to  construct  a  12-inch  breech-loading  gun.  A  drawing 
of  a  12-inch  muzzle-loading  gun  was  inclosed.    (Filed.    Indorsed  No.  53.) 

A  letter  from  Hermann  Boker  &  Co.  to  Major  Crispin,  transmitting  drawings  and 
various  information  respecting  the  guns  constructed  by  J.  Yavasseur,  of  London,  Eng- 
land, was  read,  and  the  documents  placed  on  file.    (Indorsed  No.  52.) 

A  copy  of  the  work  of  Captain  F.  S.  Stoney,  R.  A.,  on  the  construction  and  manufac- 
ture of  rifled  ordnance  in  the  British  service,  was  submitted  by  Migor  Crispin,  and 
placed  on  file.  (No.  55^.)  Also  a  copy  of  the  report  (English)  of  the  ordnance  select 
committee  on  coiled  wrought-iron  inner  tubes  for  ordnance.    (Filed.  Indorsed  No.  55.) 

The  board  then  proceeded  to  consider  the  plan  of  John  B.  Moody,  (No.  16,)  of  Cincin- 
nati, Ohio,  and  to  take  final  action  thereon. 

After  a  review  of  this  plan  and  the  documents  relating  to  it,  the  following  resolution 
was  unanimously  adopted: 

Resolved,  That  the  breech-closing  arrangement  presented  by  John  B  Moody,  of  Cincin- 
nati, Ohio,  does  not  possess  sufficient  merit  to  warrant  the  board  in  recommending  it 
for  trial,  with  a  view  to  its  application  to  heavy  ordnance. 

The  board  then  proceeded  to  final  consideration  and  action  upon  the  plans  of  William 
Wheeler  Hubbell,  of  Philadelphia,  Pennsylvania.    (Nos.  3,  A;  5,  and  27.) 
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The  following  resolution  was  passed  unanimously : 

Besolvedf  That  the  board  does  not  recommend  for  experiments  and  tests,  with  a  view 
to  adoption  for  heavy  ordnance,  the  mode  of  oonstmction  for  a  12-inch  rifle  presented 
by  William  Hubbell,  of  Philadelphia,  Pennsylvania,  and  marked  A  in  his  written 
description. 

Action  upon  Mr.  HubbelVs  plan  marked  B  was  postponed  for  farther  consideration, 
and  the  board  proceeded  to  consider  his  plan  C. 

The  following  resolution  was  passed  unanimously : 

Resolved^  That  the  breech-closing  arrangement  presented  by  William  Wheeler  Hub-** 
bell,  called  plan  C  in  his  written  description,  does  not  possess  sufficient  merit  to  war- 
rant the  board  in  recommending  it  for  trial,  with  a  view  to  its  application  to  heavy 
ordnance. 

A  communication  was  read  from  Edward  L.  Brown,  of  New  York  City,  calling  atten- 
tion to  his  patent  for  casting  iron  upon  wrought-iron.    (Filed.    Indorsed  No.  57.) 

The  board  then  adjourned  to  10.30  a.  m.  of  the  24th  instant. 

New  York,  July  24, 1872. 

The  board  met,  pursuant  to  acljournment,  at  10.30  a.  m.,  all  the  members  being 
present. 

Tliree  letters  from  C.  Gagstatter,  of  Saint  Louis,  Missouri,  transmitted  by  the  Chief 
of  Ordnance,  giving  views  upon  gunpowder  and  projectiles,  and  mentioning  an  inven- 
tion of  a  cannon,  were  read. 

The  recorder  was  directed  to  acknowledge  the  receipt  of  these  letters,  and  to  invite 
him  to  submit  his  plans.    (Letters  filed.    Indorsed  No.  56.    Letten-book  No.  45.) 

The  board  then  proceeded  to  a  consideration  and  final  action  upon  the  plan  (file  No. 
21)  proposed  by  John  A.  Terrell,  of  Bloomfield,  Kentucky. 

The  following  resolution  was  offered  by  Lieutenant-Colonel  Laidley : 

Resolved,  That  the  board  cannot  assent  to  the  arguments  on  which  Mr.  John  A.  Ter- 
rell, of  Bloomfield,  Kentucky,  bases  his  theory  of  making  guns,  and  does  not  recom- 
mend bis  plan  for  experiments  and  tests  for  heavy  ordnance. 

Lieutenant-Colonel  Wright  moved  the  following  amendment,  viz,  to  strike  out  all 
after  the  word  "  resolved,^ and  to  substitute  the  following:  ''  That  the  board  does  not 
recommend  for  experiments  and  tests,  with  a  view  to  adoption  for  heavy  otdnance,  the 
mode  of  construction  for  guns  of  large  caliber  presented  by  Mr.  John  A.  Terrell,  of 
Bloomfield,  Kentuckv.'' 

The  amendment  of  Lieutenant-Colonel  Wright- was  passed. 

Ayrs — Colonel  Whiteley,  Colonel  Getty,  Lieutenant-Colonel  Wright,  Mi^ or  Seymour, 
and  Major  Crispin — 5. 

Noes— Lieutenant-Colonel  Laidley  and  Lieutenant  Dutton — 2. 

The  resolution  as  amended  was  then  passed  unanimously. 

The  following  resolution  was  also  passed  unanimously : 

Beaolvedf  That  the  board  does  not  recommend  for  experiments  and  tests  the  breech - 
loading  arrangement  presented  by  Mr,  John  A.  Terrell,  of  Bloomfield,  Kentucky,  for 
heavy  ordnance. 

The  plan  (No.  3  I  and  No.  11)  of  L.  W.  Wright,  of  Brooklyn,  New  York,  was  taken 
up  for  consideration,  but  final  action  was  x>ostponed. 

A  letter  from  H.  J.  Allen,  of  Arkadelpbia,  Arkansas,  was  read,  transmitting  a  draw- 
ing of  his  gun.    (Filed.    Indorsed  No.  58.) 

The  board  then  proceeded  to  consider  and  take  final  action  upon  the  plans  (file  No.  9) 
of  William  Fields,  of  Wilmington,  Delaware. 

The  following  resolutions  were  passed  unanimously: 

Resolved,  That  the  "improvement  in  batt«ry-guns"  invented  by  Dr.  William  Fiehls, 
of  Wilmington,  Delaware,  being  inapplicable  to  guns  of  heavy  caliber,  does  not  prop- 
erly come  within  the  action  of  this  board. 

Resolved,  That  the  projectiles  and  mode  of  making  powder  submitted  by  Dr.  William 
FielAs,  of  Wilmington,  Delaware,  are  not  properly  subjects  of  consideration  by  this 
board. 

The  plan  (file  No.  3  m  and  No.  58)  of  H.  J.  All^n,  of  Arkadelphia,  Arkansas,  was 
then  taken  up  for  consideration  and  final  action. 

The  following  resolution  was  passed  unanimously : 

Resolved,  That  the  breech^closing  arrangement  and  mode  of  gun-construction  presented 
by  H.  J.  Allen,  of  Arkadelphia,  Arkansas,  do  not  possess  sufficient  merit  to  warrant  the 
board  in  recommending  them  for  trial  with  a  view  to  their  application  to  heavy 
ordnance. 

The  plans  (file  No.  26)  of  Alexander  T.  Loyd,  of  Chicago,  Illinois,  were  then  taken  up 
for  final  consideration  and  action. 

The  following  resolution  was  passed  unanimously : 

Resolved,  That  the  board  does  not  recommend  for  experiments  and  tests  the  plans 
submitted  by  Mr;  Alexander  T.  Loyd,  of  Chicago,  Illinois,  for  constructing  heavy 
ordnance  and  projectiles. 

The  board  then  adjourned  to  10.30  a.  m.  of  the  25th  instant. 
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New  York,  Jnlff  25, 1872. 

The  board  assembled,  purenant  to  acyoiirnmeDt,at  10. 30  a.m.,  all  ther  members  being 
present. 

A  telegram  was  read  from  H.  J.  Allen,  of  Arkadelphia,  Arkansas,  inquiring  if  his 
presence  is  necessary.    (Filed.    Indorsed  No.  59.) 

The  recorder  was  instracted  to  reply  by  telegraph  in  the  negative.  (Letter-book, 
No.  33.) 

A  letter  firom  James  F.  Hall,  attorney  for  James  A.  Ball,  was  read,  with  a  descrip- 
tion, accompanied  by  a  drawing,  explaining  the  projectile  and  breech-loading  cannon 
already  submitted  by  him.    (Filed.    Indorsed  No.  61.) 

A  lett-er  from  Thomas  Prosser  &  Son,  of  New  York  City,  to  Mi^or  Crispin,  and  sub- 
mitted by  Major  Crispin,  was  read,  conveying  the  offer  of  Frederick  Krupp,  of  Essen, 
Pmssia,  to  supply  a  9-inch  or  11-inch  breech-loading  rifle  and  projectiles,  withoat  ex- 
pense to  the  Government,  subject  to  certain  conditions;  also,  a  price-list  of  the  Krupp 
guHS.    (Filed.    Indorsed  No.  60.) 

The  board  thou  proceeded  to  a  discussion  of  the  Lyman  multicharge  gun,  which 
was  postponed  in  order  to  enable  Edward  L.  Brown  to  explain  to  the  board  his  inven- 
tion for  casting  cast-iron  upon  wrought-iron. 

W.  E.  Woodbridge,  being  present,  submitted  estimates  of  the  cost  of  making  8-inch 
and  12-inch  rifles,  which  were  filed,  (indorsed  No.  62.)  He  also  explained  further 
several  points  connected  with  his  plan  for  constructing  cannon. 

Alban  C.  Stimers,  being  present  in  behalf  of  the  Lyman  Multicharge  gun,  gave  the 
board  further  Information  respecting  that  cannon. 

The  fni*ther  consideration  or  the  Lyman  multicharge  gun  was  postponed. 

The  following  resolution  was  passed  unanimously : 

Resolved,  That  the  board  does  not  recommend  for  experiments  and  tests  the  plan 
(file  Nob  19)  proposed  by  Daniel  Fitzgerald,  of  New  York  City,  for  constructing  heavy 
ordnance.  * 

The  proposition  (file  No.  25)  of  D.  K.  Swisher,  of  Union  City,  Indiana,  was  then  taken 
up. 

The  following  resolution  wan  passed  unanimously : 

Resolved,  That  the  proposition  of  D.  K.  Swisher,  of  Union  City,  Indiana,  does  not 
come  within  the  purview  of  the  board,  not  being  applicable  to  heavy  ordnance. 

Charles  Alger,  of  Frostburgh,  Maryland,  being  present,  gave  the  board  further  infor- 
mation respecting  his  plan,  and  submitted  a  model  of  his  breech-loading  cannon. 
(Filed,  No.  63.) 

The  board  then  adjourned  to  10.30  a.  m.  of  the  26th  instant. 

« 

New  York,  JtUy  26, 1872. 

The  board  met,  pursuant  to  acfjonmment,  at  10.30  a.  m.,  all  the  members  being 
present. 

The  plans  (No.  29)  of  Henry  Dnrell,  of  Morrisania,  New  York,  were  taken  up  and 
the  following  resolution  was  passed  unanimously : 

Resolved,  That  the  board  does  not  recommend  for  experiments  and  tests  the  plans 
proposed  by  Henry  Dnrell,  of  Morrisajiia,  New  York,  for  heavy  ordnance. 

The  plan  (No.  3  g  and  h  and  No.  33)  of  A.  W.  Eercheval,  of  Somney,  West  Yir- 
giuia,  was  then  taken  up,  and  the  following  resolution  was  passed  unanimously: 

Resolved,  That  the  board  does  not  recommend  for  experiments  and  tests  the  plan  of 
a  section  battery  proposed  by  A.  W.  Kercheval,  of  Romney,  West  Virginia,  it  not  being 
applicable  to  heavy  ordnance. 

The  plan  (No.  48)  of  T.  W.  Clark,  of  Wansau,  Wisconsin,  was  then  taken  up,  and  the 
following  resolution  was  passed  unanimously : 

Resolved,  That  the  board  does  not  recommend  for  experiments  and  tests  the  plan  pro- 
posed by  T.  W.  Clark,  of  Wausau,  Wisconsin,  for  breech-loading  cannon. 

The  communication  of  Edwin  Cfomez  was  then  taken  up,  and  the  following  resolu- 
tion was  passed  unanimously: 

Resolved,  That  the  communication  of  Edwin  Gomez,  having  reference  to  powder  and 
projectiles^  does  not  come  within  the  action  of  the  board. 

Alban  C.  Stimers,  being  present,  gave  further  explanations  of  the  Lyman  multi- 
charge  gun,  and  submitted  a  communication  respecting  the  dimensions  and  cost  of 
the  ^un.    (Filed.    Indorsed  No.  64.) 

Pnnted  documents  were  submitted  by  Daniel  Fitzgerald  and  Alonzo  Hitchcock, 
which  were  filed,  (indorsed  Nos.  65  and  65^.) 

H.  F.  Mann,  being  present,  explained  his  method  of  constructing  guns,  and  promised 
to  submit  a  written  aescription  and  a  model  on  the  30th  instant. 

Daniel  Fitzgerald,  being  present,  explained  to  the  board  his  plan  for  a  submerged 
cannon,  exhibiting  a  model. 

The  following  resolution  was  passed  unanimously : 

Resolved,  That  the  board  adjourn  until  August  7, 12  m.,  in  order  to  give  time  to  such 
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persons  as  have  siji^ified  their  intentions  to  submit  further  matter  to  complete  the 
same,  and  that  they  be  informed  that  they  are  expected  to  lay  before  the  board  saoh 
additional  information  on  or  before  that  diato. 

New  York,  August  7, 1872. 

The  board  met,  parsaant  to  adjournment,  at  12  m.,  all  the  members  being  present. 

Two  letters  from  Lieutenant  J.  6.  Butler,  of  Ordnance,  were  read,  transmitting  a 
document  explaining  his  views  on  rifling  and  projectiles,  with  drawings.  (Filed. 
Indorsed  Nos.  67  and  68.) 

A  letter  from  H.  F.  Mann  was  read,  containing  a  proposition  to  construct  a  12-inch 
breech-loading  rifle.  (Filed.  Indorsed  No.  66.)  A  model  of  his  gun  was  also  received, 
(No.  66.) 

A  letter  from  Thomas  Prosser  6l  Son,  in  behalf  of  Fried.  Krupp,  was  submitted,  con- 
taining a  statement  of  the  views  and  wishes  of  Mr.  Empp  in  furnishing  a  trial  gun. 
(Filed.    Indorsed  No.  69.) 

J.  H.  Cogill,  being  present  in  behalf  of  E.  W.  Dunlop,  submitted  a  paper  explaining 
the  plan  uf  the  latter  for  constructing  a  breech-loading  cannon  and  projectiles.  (File£ 
Indorsed  No.  70.) 

A  letter  of  £.  R.  McCabe,  of  Leighton,  Iowa,  to  the  Secretary  of  War,  and  trans- 
mitted to  the  board  by  the  Chief  of  Ordnance,  was  read,  urging  the  consideration  of 
his  proposition  to  use  gun-cotton.    (Filed.    Indorsed  No.  73.) 

A  letter  of  £.  R.  McCabe  to  the  board,  explaining  his  plan  for  the  construction  of  a 
breech-loading  gun,  using  gun-cotton,  was  read.  (Filed.  Indorsed  No.  72.)  Also, 
another  letter  transmitting  his  letters- patent  of  a  breech-loading  gun.  (Filed.  In- 
dorsed No.  71.)    A  model  in  wood  was  also  received  and  placed  on  file  ;  (No.  72.) 

The  following  resolution  was  adopted  unanimously: 

Besolvtd,  That  the  board  does  not  recommend  for  experiments  and  tests  the  plan  pre- 
sented by  £.  R.  McCabe,  of  Leighton,  Iowa,  for  a  breech-loading  cannon. 

Nathan  Thompson,  being  present,  gave  further  argument  in  favor  of  his  system 
of  brccch-loadiug  guns.  A  printed  circular,  presented  by  Mr.  Thompson,  setting  forth 
the  advantages  of  his  system,  was  also  receive4l.    (Filed.    Indorsed  No.  78.) 

Daniel  Fitzgerald,  beib|^  present,  discussed  further  his  proposed  method  of  utilizing 
.water  In  restraining  the  force  of  powdir  in  cannon. 

A  letter  of  C.  W.  Stafford,  of  New  York,  was  read,  asking  if  his  plans  would  be  con- 
sidered by  the  board.    (Filed.    Indorsed  No.  74.) 

The  recorder  was  instructed  to  inform  Mr.  Stafford  that  his  propositions  would  b^ 
onsidered,  if  furwarded  immediately'.    (Letter-book  No.  44.) 

A  letter  from  L.  S.  Parker,  of  Lockport,  Illinois,  was  read,  transmitting  letters-pat- 
ent of  a  breech-loading  gun,  which  he  desired  to  lay  before  the  board.  (Filed.  In- 
dorsed No.  75.) 

The  following  resolution  was  passed  unanimously : 

Kesolndy  That  the  board  does^not  reconunend  fur  experiments  and  tests  the  plan  of 
a  breech-loading  gun  submitted  by  L.  S.  Parker,  of  Lockport,  Illinois,  as  described  in 
letters* pa tiMit  No.  74,557,  granted  to  Lucius  M.  Lull  and  James  T.  Starr. 

A  letter  from  E.  Wiler  Dunlop  was  read,  stating  that  he  had  been  unable  to  prepare 
and  arrange*  his  drawings,  &c.,  of  a  projectile  for  the  action  of  the  board.  (Filed.  In- 
dorsed No.  70.) 

A  letter  was  read  from  C.  Gagstatter,  of  Saint  Louis,  Missouri,  referring  to  a  breech- 
loading  cannon  invented  by  him.    (Filed.    Indorsed  No.  77.) 

The  recorder  was  instructed  to  write  to  Mr.  Gagstatter,  inviting  him  to  lay  his  draw- 
ings and  dt'HcriptKHis  before  the  board.    (Letter-book  No.  45.) 

A  letter  from  Clifford  Arrick  was  read,  having  rt^ferenee  to  his  projectiles  and  their 
effects  upon  rifiiul  cannon.     (Filed.    Indorsed  No.  76.) 
^he  board  then  a<.ljoumed  to  10.30  a.  m.  of  the  8th  instant. 

New  York,  August  8, 1872. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  m.,  all  the  members  being  pres^ 
ent. 

A  letter  from  S.  L.  Cutler,  of  San  Francisco,  California,  to  the  Secretary  of  War,  was 
read,  transmitting  a  copy  of  the  San  Francisco  Scientific  Press,  con taining an  account 
of  the  breech- loading  cannon  invented  by  A.  F.  Potter,  of  Oakland,  California.  The 
letter  asked  for  a  consideration  by  the  board  of  this  gun.    (Filed.    Indorsed  No.  80.) 

The  following  resolution  was  adopted  uuauimonsly  : 

Besolvedj  That  the  board  does  not  recommend  for  experiments  and  tests  the  breech- 
loading  gun  submitted  by  Samuel  L.  Cutler  in  behalf  of  A.  F.  Potter,  of  Oakland, 
California.. 

A  letter  from  Jacob  Reese,  of  Pittsburgh,  Pennsylvania,  was  read,  stating  his  readi- 
ness to  contract  for  a  12-inch  rifle  of  Bessemer  steely  with  a  tube  of  crucible  dteel,  and 
his  intention  to  send  specimens  of  metal  and  a  partial  estimate  of  the  cost  of  making 
the  proposed  gun.    (Filed,  indorsed  No.  79.) 
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The  paper  of  Lientenant  J.  G.  Butler,  United  States  Ordnance  Corps,  (No.  68,)  was 
then  taken  np  and  read. 

The  Lyman  mnlticharge  gnu  was  then  discussed,  and  the  following  resolution 
was  passed  unanimously : 

Besolvedy  That  inasmuch  as  a  6-inch  Lyman  mnlticharge  gun  is  now  constructed 
and  ready  for  experimental  firing  at  Reading,  Pennsylvania,  and  the  improvement 
claimed  is  for  the  purpose  of  giving  greatly  increased  initial  velocities,  without  corre- 
sponding increase  of  pressures,  the  board  recommends,  if  the  proprietor  consents,  that 
said  gun  be  subjected  to  such  trial  as  may  be  necessary,  to  test  the  principles  of  its 
construction,  and  that  the  cost  of  the  powder  and  projectiles  used  in  such  experiments, 
with  all  the  expenses  attending  the  test,  but  not  the  cost  of  the  gun,  be  borne  by  the 
United  States. 

The  board  th^n  proceeded  to  a  discussioi^  of  the  plan  of  Norman  Wiard,  and  the 
following  resolution  was  unanimously  adopted : 

Besolved,  In  consideration  of  the  fact  that  the  system  proposed  by  Norman  Wiard,  of 
cast-iron  guns  of  heavy  caliber,  in  which  a  special  system  of  projectiles  and  rifling 
is  designed,  with  a  view  to  obtaining  a  combination  gun  possessing  the  qualities  of 
both  a  smooth-bore  and  rifle,  is  to  be  tested  under  the  direction  of  the  Secretary  of  the 
Navy,  under  the  act  of  May  28,  1872,  the  board  does  not  recommend  bis  proposed 
12-inch  rifled  gun,  involving  the  same  principles  as  the  gun  referred  to  above,  for 
experiments  and  tests  under  the  provisions  of  the  act  of  Congress  approved  June  6, 
1872. 

'The  plan  of  Dr.  W.  E.  Woodbridge  was  then  taken  np  and  discussed,  and  the  follow- 
ing resolution  was  passed  unanimously : 

Resolved,  That  the  board  recommends  theplan  of  constructing  heavy  ordnance  pro- 
posed by  Dr.  W.  E.  Woodbridge,  of  Little  Falls,  New  York,  as  one  of  the  systems  for 
experiments  and  tests  under  the  provisions  of  the  act  of  June  6, 1872,  and  that  the 
gun  be  fabricated  according  to  designs  and  specifications  approved  by  the  War  Depart- 
ment. 

The  system  of  Frederick  Krupp  was  then  taken  up,  and  the  following  resolution 
was  passed  unanimously : 

Resolved,  That  the  board  recommends  that  a  Krupp  12-inch  breech-loading  steel 
rifled  gun  be  procured  for  experiments  and  tests  under  the  provisions  of  the  act  of 
June  6, 1872,  both  as  a  representative  of  a  breech-loading  system  and  one  of  gun- 
constrnction. 

The  board  then  adjourned  to  10.30  a.  m.  of  the  9th  instant. 

New  York,  August  9, 1872. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  m.,  all  the  members  being 
present. 

A  letter  from  the  Adjutant-General,  in  reply  to  letter  from  the  board  (No.  13)  of  July 
13,  was  read,  giving  the  desired  information  respecting  the  number  of  sea-coast  guns 
required  and  notifying  the  board  of  the  forwarding  of  vols,  v,  vi,  and  vii  of  Pro- 
ceedings of  the  Royal  United  Service  Institution.    (Filed.    Indorsed  No.  81.) 

A  letter  from  the  Chief  of  Ordnance  w^as  read,  transmitting  extracts  copied  from 
the  reports  of*  Captains  Simpson  and  Marvin,  of  the  Navy,  upon  European  ordnance. 
The  extracts  were  read  in  part.    (Documents  filed.    Indorsed  No.  82.) 

A  letter  from  Charles  Alger,  of  Frostburgh,  Maryland,  was  read,  stating  his  desire  to 
construct  a  12-inch  rifle  on  his  plan.    (Filed.    Indorsed  No.  83.) 

The  following  resolution  was  offered  by  Lieutenant-Colonel  Laidley,  but  was  laid 
upon  the  table  for  the  present : 

Resolved,  That  the  boiird  recommends  the  plan  of  constructing  heavy  cannon  patented 
by  Mr.  Alonzo  Hitchcock,  of  New  York  City,  as  one  of  the  systems  selected  for  experi- 
ments and  tests  under  the  act  of  June  6,  1872,  the  -gun  to  be  fabricated  according  to 
drawings  and  specifications  approved  by  the  War  Department. 

The  board  then  adjourned  to  12  m.  of  the  12th  instant. 

New  York,  August  12, 1872. 

The  board  met,  pursuant  to  adjournment,  at  12  m.,  all  the  members  being  present. 

A  letter  from  E.  R.  McCabe,  of  Leigh  ton,  Iowa,  was  read,  conveying  further  informa- 
tion respecting  his  breech-loading  canon.    (Filed.    Indorsed  No.  85.) 

A  letter  of  Jacob  Reese,  of  Pittsburgh,  Pennsylvania,  was  read,  stating  the  terms 
upon  which  he  would  be  willing  to  make  a  gun  according  to  his  plan.  (Filed.  In- 
dorsee! No.  84.) 

A  letter  from  C.  W.  Stafford,  of  New  York  City,  respecting  the  use  of  a  process  for 
strengthening  cast  iron,  was  read.    (Filed.    Indorsed  No.  86.) 

The  reading  of  the  extracts  from  the  dispatches  of  Captains  Simpson  and  Marvin 
was  continued. 
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Two  letters  fbom  Alex.  T.  Loyd,  of  Chicago,  niinoUi  proposing  moclifloadons  in  the 
cartridges  for  cannon,  were  read.    (Filed.    Indorsed  No.  87.) 

The  plan  of  Alonzo  Hitchcock  (No.  30)  was  then  taken  np  and  discussed,  and  it  was 
decided  to  ask  Mr.  Hitchcock  to  furnish  the  board,  as  soon  as  possible,  with  estimates 
of  the  probable  cost  of  the  plant  for  his  special  method  of  gun-construction :  also,  as 
to  the  cost  of  a  l^inch  rifle,  constructed  on  his  plan,  and  accompanied  by  such  further 
information  regardin^the  details  of  his  method  as  he  may  be  able  to  furnish. 

The  proposition  of  C.  W.  Stafford,  (No.  86,)  of  New  York  City,  was  taken  up,  and  the 
following  resolution  was  adopted  unanimously : 

Besolved.  That  the  board  does  not  recommend  for  experiments  and  tests  the  gun  pro- 
posed by  C.  W.  Stafford,  of  New  York  City. 

The  board  then  proceeded  to  consider  the  plan  proposed  by  William  Wheeler  Hub- 
bell,  (No.  27,)  of  Pniladelphia,  Pennsylvania,  and  designated  by  him  plan  B. 

The  following  resolution  was  adopted  unanimously : 

Besolvedf  That  the  board  does  not  recommend  for  experiments  and  tests,  with  a  view 
to  adoption  for  heavy  ordnance,  the  mode  of  construction  for  a  12-inch  rifle  presented 
by  Winiam  Wheeler  Hubbell,  of  Philadelphia,  Pennsylvania,  and  marked  B  in  his 
written  description. 

The  board  then  acUoumed  to  10.30  a.  m.  of  the  13th  instant. 

New  York,  August  13, 1872. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  m.,  ^11  the  members  being  pres- 
ent. 

The  board  proceeded  to  flnal  action  upon  the  plan  proposed  by  £.  Wiler  Dunlop,  (No. 
70.) 

The  following  resolution  was  adopted  unanimously : 

Besolredf  That  the  board  does  not  recommend  for  experiments  and  tests  the  gun  and 
projectile  proposed  by  E.  Wiler  Dunlop,  of  Trenton,  New  Jersey. 

A  letter  from  Rear-Admiral  A.  Ludlow  Case,  chief  of  naval  Bureau  of  Ordnance,  and 
transmitted  by  the  Chief  of  Ordnance,  was  read.  The  letter  was  accompanied  by  a 
report  of  Captain  W.  N.  Jeffers  of  a  trial  of  J.  B.  Moody's  breech-loading  gun.  (Filed. 
Indorsed  No.  88.) 

The  board  then  proceeded  to  final  action  on  the  plans  presented  by  James  A.  Ball, 
(Nos.  23  and  61.) 

The  following  resolution  was  adopted  unanimously : 

Sesolved,  That  the  board  does  not  recommend  for  experiments  and  tests  the  breech- 
loading  gun  proposed  by  James  A.  Ball,  of  Cold  Spring,  New  York,  nor  his  system  of 
projectiles. 

The  board  then  proceeded  to  discuss  the  proposition  of  H.  F.  Mann,  (Nos.  1  and  66,) 
of  Pittsburgh,  Pennsvlvania.  It  was  decided  to  request  the  Chief  of  Ordnance  to  for- 
ward the  reports  of  the  trial  of  Mann's  8-inch  breech-loading  gun,  and  further  discus- 
sion was  postponed. 

The  plan  of  Edward  L.  Brown,  (Nos.  3/,  6,  and  57,)  presented  by  his  attorney.  Tread- 
well  Cleveland,  was  then  taken  up,  and  the  following  resolution  was  passed  unani- 
mously :  , 

Besolvedf  That  the  board  does  not  recommend  for  experiments  and  tests  the  method 
of  gun-construction  presented  by  Treadwell  Cleveland,  in  behiJf  of  Edward  L.  Brown, 
of  Philadelphia,  Pennsylvania. 

The  plan  of  Lemuel  W.  Wright,  (No.  3  I  and  No.  11,)  of  Brooklyn,  New  York,  was 
then  taken  up  and  discussed,  it  was  decided  to  inquire  of  Mr.  Wright  concerning  the 
cost  of  constructing  his  pnn^osed  gun. 

The  proposition  of  the  Bochum  Mining  and  Manufacturing  Company,  (Nos.  8  and 
53,)  submitted  through  Hermann  Boker  &  Co.,  of  New  York,  was  taken  up,  and  the  fol- 
lowing resolution  was  passed  unanimously: 

Matolved,  In  view  of  the  fact  that  a  Krupp  breech-loader  has  been  selected  as  one  of 
the  models  for  experiments  and  tests  under  the  provisions  of  the  act  of  Congress  ap- 
proved June  6, 1872,  the  board  does  not  recommend  for  trial  the  cast-steel  muzzle- 
loader  of  similar  construction  manufactured  by  the  Bochum  Mannfacturing  Company 
of  Prussia. 

A  telegram  was  received  from  H.  F.  Mann,  of  Pittsburgh,  Pennsylvania,  asking  per- 
mission to  appear  personally  before  the  board. 

The  recorder  was  instnicted  to  reply.    (Filed.    Indorsed  No.  89 ;  letter-book  No.  51.) 

The  board  then  proceeded  to  consider  the  plan  of  Jacob  Reese,  of  Pittsburgh,  Penn- 
sylvania. (Nos.  28,  79,  and  84.) 

The  ibllowing  resolution  was  passed  nnanimously : 

Bewlvedf  In  view  of  the  excessive  price  asked  by  Jacob  Reese,  of  Pittsburgh,  Penn- 
sylvania, as  presented  in  his  offer  of  the  10th  instant,  (No.  84,)  for  a  10-inch  rifle  cou- 
stmcted  on  his  plan,  the  board  does  not  recommend  this  gun  for  experiments  and  testa 
under  the  provisions  of  the  act  of  Congress  approve<l  June  6, 1872. 
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The  cornronnicatioDS  of  Clifford  Arrick  (No8.  31  and  76)  were  taken  up,  and  the  fol- 
lowing resolution  was  passed  unanimously : 

Beeolved,  That,  as  the  papers  submitted  by  Mr.  AiTick  present  no  features  coming 
within  the  purview  of  the  board,  no  further  action  is  necessary. 

The  board  then  adjourned  to  10.30  a.  m.  of  the  14th  instant. 

New  York,  August  14, 1872. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  m.,  all  the  members  being  pres- 
ent. 

A  letter  from  the  Chief  of  Ordnance  was  read,  transmitting  the  report  on  an  8-inch 
gun  of  Mann's  pattern.    (Filed.    Indorsed  No.  90.) 

The  board  then  proceeded  to  a  consideration  of  the  propositions  of  Nathan  Thomp- 
son, (Nos.  20  and  49,)  of  Brooklyn,  New  York,  and,  after  discussion,  they  were  laid  over  for 
the  present. 

A  letter  was  received  from  Merritt  W.  Griswold,  of  New  York,  calling  attention  to  the 
breech-loading  and  breech-recoiling  gnu  invented  by  Mr.  Henson.  The  letter  was  ac- 
companied by  a  drawing.  Mr.  Griswold,  who  wafi  present,  was  invited  to  meet  the 
board  on  Monday  next.    (Letter  filed.    Indorsed  No.  91.) 

The  board  then  discussed  the  feasibility  of  a  plan  of  converting  cast-iron  smooth- 
bores into  rifles.  No  conclusion  being  reached,  the  board  a^journe^  to  11  a.  m.  of  the 
15th  instant. 

New  York,  August  15, 1872. 

The  board  met,  pursuant  to  adjournment,  at  11  a.  m.,  all  the  members  being  present. 

A  letter  was  read  from  George  A.  Thurston,  of  Cumberland,  Maryland,  in  behalf  of 
Mr.  Charles  Alger's  plan  for  a  breech-loading  cannon.    (Filed.    Indorsed  No.  92.) 

Alonzo  Hitchcock,  being  present,  gave  the  boar4  information  respecting  his  plan  for 
constructing  a  12-inch  rifle,  and  was  again  requested  to  furnish  an  estimate  of  the  cost 
of  the  required  plant,  and  of  subsequent  guns. 

Lemuel  W.  Wright,  being  present,  was  again  invited  to  furnish  the  board  with  an 
estimate  of  the  cost  of  constructing  a  12-inch  rifle  according  to  his  plan.  ^ 

The  board  then  proceeded  to  a  consideration  of  a  plan  for  converting  oast-iron 
smooth-bore  guns  into  rifles.    The  following  resolution  was  adopted :  . 

Reaolvedj  That  the  board  recommends,  in  order  to  test  the  system  of  gun-conversion 
by  lining  with  wrought-iron  or  steel  tubes,  (as  brought  to  the  notice  of  the  board  in  a 
communication  addressed  to  the  Chief  of  Ordnance  by  M^jor  S.  Crispin,  and  referred 
to  the  board  by  the  Ordance  Bureau,)  that  four  10-inch  smooth-bore  Kodman  guns  be 
converted  to  muzzle-loading  rifles,  using  two  calibers,  two  of  the  guns  to  have  a  caliber 
of  not  less  than  8  inches,  and  two  to  ha'v^  a  caliber  of  not  more  than  9  inches ;  and, 
further,  that  two  of  the  guns  be  converted  by  tubing  from  the  rear  end  and  two  by 
tubing  from  the  front ;  the  character  of  the  metal  lining,  whether  of  steel  or  wrought 
iron,  and  other  details  of  conversion,  to  be  determined  by  the  War  Department. 

Lieutenant-Colonel  Laidley  voted  negatively  and  the  rest  of  the  board  affirmatively. 

The  following  re^lution  was  also  passed : 

Besqlvedj  That  the  board  recommends,  in  order  to  test  the  efficiency  of  the  French 
and  Swedish  breech-closing  arrangement,  that  a  lO-inch  Rodman  smooth-bore  gun, 
converted  to  a  rifle  in  such  manner  and  of  such  caliber,  not  less  than  8  or  more  tnan 
9  inches,  as  may  be  determined  by.  the  War  Department,  and  conditional  upon  the 
success  of  t«sts,  with  the  four  10-inch  guns  converted  under  the  previous  resolution, 
be  provided  with  that  femieture  and  the  gun  be  submitted  to  test  and  experiment 
under  the  act  (»f  June  6,  1872. 

Lieutenant-Colonel  Laidley  voted  negatively  and  the  rest  of  the  board  affirma- 
tively. 

The  board  then  adjourned  to  10.30  a.  m.  of  the  16th  instant. 

New  York,  August  16, 1872. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  m.,  all  the  members  being  pres- 
ent. 

The  boarfl  then  proceeded  to  discuss  the  plan  of  J.  Tavasseur,  of  London,  England, 
(No.  52.)    No  conclusion  being  reached,  the  subject  was  laid  over  for  the  present. 

The  papers  of  Nathan  Thompson  were  then  taken  up  and  discussed,  and  it  was  de- 
cided to  write  to  Mr.  Thompson*  requesting  him  to  appear  before  the  board  some  day 
next  week  for  consultation.    (Letter-book,  No.  53.) 

The  board  then  proceeded  to  a  consideration  of  the  recommendations  of  Lieutenant 
J.  G.  Butler,  Ordnance  Corps.  No  conclusion  being  reached,  the  board  adjourned  to  12  m. 
of  the  19th  instant. 

New  York,  August  19, 1872. 

The  board  met«  pursuant  to  adjournment,  at  12  m.,  all  the  members  being  present. 
H.  F.  Mann,  of  Pittsburgh,  Pennsylvania,  being  present  by  appointment,  gave  the 
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board  information  respecting  his  plan  for  a  breech-loader  and  sabmitted  a  drawing  for 
a  proposed  12-incb  rifle.    (Filed.    Indorsed  No.  95.) 

A  letter  was  read  from  Charles  Al^er,  of  Frostburgh,  Maryland,  indicating  some  of 
the  details  he  would  propose  to  adopt  in  the  constrnction  of  a  10-iuch  breech-loading 
rifle  according  to  his  plan.    (Filed.    Indorsed  No.  93.) 

A  letter  was  read  from  Samuel  L.  Cutler,  of  San  Francisco,  California,  asking  the 
attention  of  the  board  to  Potter's  breech-loading  needle  cannon.  (Filed.  Indorsed. 
No.  94.) 

Messrs.  Merritt  Griswold  and  Henson,  being  present,  exhibited  a  model  of  the  Henson 
gun,  and  described,  its  mode  of  performance  and  its  constrnction.  After  the  withdrawal 
of  these  gentlemen,  the  gun  was  discussed  and  the  following  resolution  was  passed 
unanimously : 

Besolred,  That  the  board  does  not  recommend  for  experiments  and  tests,  under  the 
provisions  of  the  act  of  June  6,  1872,  Henson's  breech-loading  and  breech-recoiling 
gun,  presented  by  Merritt  W.  Griswold. 

The  board  then  proceeded  to  a  final  cmisideratiou  of  the  plan  of  Charles  Alger,  and 
the  following  resolution  was  passed  unanimously  : 

Besohedj  That  the  boai^.  does  not  recommend  for  experiments  and  tests,  under  the 
provisions  of  the  act  of  June  6,  1872,  the  plan  of  a  breech-loading  gun  presented  by 
Charles  Alger,  of  Frostbargh,  Maryland. 

The  board  then  proceeded  to  a  final  consideration  of  the  ^n  proposed  by  H.  F. 
Mann,  of  Pittsburgh,  Pennsylvania,  and  the  following  resolution  was  passed  unan- 
imously : 

Resolved,  That  inasmuch  as  the  Ordnance  Department  is  now  in  possession  of  an 
8-inch  breech-loading  rifle  constructed  according  to  the  plan  of  H.  F.  Mann,  of  Pitts- 
burgh, Pennsylvania,  which  has  not,  in  the  opinion  of  the  board,  been  yet  fired  a  suffi- 
cient number  of  times  to  fully  test  the  value  of  the  invention,  even  when  apnlied  to  that 
caliber,  the  board  does  not  now  recommend  the  construction  of  a  12-inoh  rifle  accord- 
ing to  his  proposition  for  experiments  and  t-ests,  under  the  act  of  June  6,  1872,  but  that 
such  further  trials  as  may  be  deemed  necessary  be  made  with  the  8-inch  gun  re- 
ferred to. 

The  board  then  adjourned  to  10.30  a.  m.  of  the  20th  instant. 

New  York,  Augwii  20,  1872. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  m.,  all  the  members  being 
present. 

A  letter  was  read  from  Nathan  Thompson,  in  reply  to  letter  No.  53,  stating  that  he 
would  appear  before  the  board  on  the  22d  instant.     (Filed.    Indorsed  No.  96.) 

A  copy  of  the  report  of  the  board  on  w rough t-iron  guns  manufactured  by  Horatio 
Ames  was  submitted  by  Major  Crispin  and  read.    (Filed.    Indorsed  No.  98.) 

Alonzo  Hitchcock,  being  present,  submitted  a  partial  estimate  of  the  cost  of  con- 
structing a  12-inch  rifled  gun  on  his  plan.  (Filed.  Indorsed  No.  97.)  After  his  de- 
parture the  board  proceeded  to  a  discussion  of  his  plan,  but,  no  conclusion  was 
reached. 

Daniel  Fitzgerald,  being  present,  submitted  another  model  of  a  gun,  which  was  filed, 
(indorsed  No.  99.) 

The  board  then  adjourned  to  10.30  a.  m.  of  the  21st  instant. 

New  York,  Augiist  21, 1872. 

The  board  met,  pursuant  to  acfjoumment,  at  10.30  a.  m.,  all  the  members  being 
present. 

The  proposition  of  Lieutenant  J.  G.  Butler  was  taken  up,  and  the  following  resolu- 
tion was  passed  unanim^ously : 

liesolvedj  That  this  board  has  read  and  considered  with  much  interest  the  paper  sub- 
mitted by  Lieutenant  J.  G.  Butler,  of  the  Ordnance  Cordis,  upon  the  subject  of  rifling 
and  projectiles  for  heavy  ordnance,  and  while  it  does  not  recommend  the  cast-iron 
muzzle-loading  12-inch  rifle  proposed  by  him  for  experiments  and  tests  under  the  act 
of  Congress  of  June  6, 1 872,  it  dt^sires  to  express  the  opinion  that  the  hope  of  employ- 
ing cast-iron  as  a  material  for  the  construction  of  heavy  guns  should  not  be  aban- 
doned, but  that  the  experiments  by  the  Ordnance  Department  with  expanding  pro- 
jectiles and  various  modes  of  rifling  and  kinds  of  ponder  be  continued  with  a  view  to 
obtaining  such  accuracy  of  movement  of  projectiles  and  uniformity  of  pressures  as 
shall  render  admissible  the  use  of  cast-iron  in  heavy-ordnance  construction. 

The  board  then  proceeded  to  a  consideration  of  the  plan  of  Alonzo  Hitchcock,  and 
the  following  resolutions  were  adopted  : 

Besolredy  That  the  board  recommends  for  experiments  and  tests,  under  the  act  of 
June  6,  1872,  a  12-inch  muzzle-loading  rifle,  to  be  constructed  after  the  manner  pro- 
posed by  Mr.  Alonzo  Hitchcock,  of  New  York  City,  the  blocks  or  disk  of  which  the  gun  is 
composed  to  be  of  an  interior  ring  of  low  or  welding  steel,  provided  a  steel  of  suitable 
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iT^clding  qnalities  can  be  obtained,  and/if  not,  then  of  wrought  iron,  and  of  an  outer 
ring  of  aimilur  steel,  or  of  wrought  iron,  as  may  be  determmed  by  the  War  Depart- 
meut.  * 

Resolved,  aho.  That  if,  in  the  opinion  of  the  War  Department,  the  construction  of  a 
preliminary  gun  of  smaller  caliber,  not  less  than  9  inches,  be  necessary  in  order  to  facili- 
tate the  fabrication  of  the  12-inch  rifle,  such  i)rcliminary  gun^  is  recommended  to  be 
made  under  the  provisions  of  the  act  of  Juno  6, 1872. 

Lieutenant  Dutton  voted  negatively  and  the  remainder  of  the  board  affirmatively. 

The  board  then  proceeded  to  a  consideration  of  the  plan  of  J.  Yavasseur,  of  London^ 
England,  and  the  following  resolution  was  adopted  unanimously: 

^<»o?re<7,  In  consideration  of  the  fact  that  a  well-established  representative  system 
of  cast-steel  built-up  gun-construction  has  already  been  recommended  for  experiments 
and  tests,  the  importance  at  present  of  trying  another  built-up  steel  gun-construction 
is  not  apparent  to  the  board,  and  hence,  while  reco^izing  the  merits  of  Mr.  Vavasseor's 
system,  it  does  not  recommend  the  procurement  of  a  gun  on  his  plan  for  experiments 
and  tests  under  the  act  of  Juno  6,  1^72. 

The  board  then  adjourned  to  10.30  a.  m.  of  the  22d  instant. 

New  York,  August  22, 1872. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  m.,  all  the  members  being 
present. 

A  communication  from  C.  Gagstatter,  of  Saint  Louis,  Missouri,  accompanied  by  a 
drawing,  was  read,  explaining  the  details  of  his  plan  for  a  breech-loading  cannon. 
(Filed.    Indorsed  No.  100.) 

E.  A.  Sutcliflfe,  of  New  York  City,  being  present,  submitted  a  model  of  a  breech- 
loading  mechanism,  and  his  letters-patent  No.  39,596  referring  to  this  invention. 
(Filed.    Indorsed  No.  101.) 

The  plan  of  C.  Gagstatter  was  then  taken  up,  and  the  following  resolution  was 
passed  unamiously. 

Resolved,  That  the  board  does  not  recommend  for  experiments  and  tests,  under  the 
act  of  June  6,  1872,  the  breech-loading  arrangement  for  heavy  guns  proposed  by  Mr. 
Gagstatter,  of  Saiut  Louis,  Missonri. 

Nathan  Thompson,  being  present,  was  consulted  by  the  board  respecting  the  cost  of 
subsequent  guns  upon  his  plan  and  upon  the  general  features  of  his  proposition. 

A  letter  from  Merritt  Griswold  vfns  read,  having  reference  to  Henson^s  breech^ 
loading  and  Inreech-recoiling  gun.    (Filed.    Indorsed  No.  102.) 

The  board  then  proceeded  to  consider  the  plan  of  E.  A.  Sutcliffe,  and  the  following 
resolution  was  passed  unanimously : 

Resolved,  That  the  board  recommends,  under  the  act  of  June  6, 1872,  for  tests  and 
experiments,  the  breech-loading  system  invented  by  E.  A.  Sutcliffe,  of  New  York  City, 
and  that  it  be  applied  to  a  cast-iron  8-inch  riOe,  lined  with  a  steel  tube,  the  details  oi 
the  construction  to  be  determined  by  the  War  Department. 

The  board  then  adjourned  to  10.30  a.  m.  of  the  23d  instant. 

New  York,  August  23, 1872. 

The  board  met,  pursuant  to  adjournment,  at  10.30  a.  m.,  all  the  members  being 
present. 

Nathan  Thompson,  being  present,  submitted  to  the  board  an  estimate  of  the  oost  of 
constructing  subsequent  guns  on  his  plan.    (Filed.    Indorsed  No.  104.) 

The  board  then  proceeded  to  final  action  upon  the  propositions  of  Nathan  Thompson, 
and  the  following  resolution  was  passed : 

Resolved,  That  the  board  does  not  recommend  the  acceptance  of  either  of  the  proposals  of 
Mr.  Nathan  Thompson,  of  Brooklyn,  New  York,  but  recommends  the  fabrication  by  the 
United  States  of  a  cast-iron  8-ineh  rifle,  lined  with  a  steel  tube,  for  experiments  and 
tests  under  the  act  of  June  6, 1872,  on  his  plan  for  breech-loadiug  heavy  ordnance,  Mr. 
Thompson  consenting  thereto,  the  details  of  construction  to  be  submitted  by  him  to, 
and  to  be  approved  by,  the  War  Department. 

Lientenaut-Colonel  Laidley  voted  in  the  negative  and  the  remainder  of  the  board  in 
the  affirmative. 

The  board  then  proceeded  to  ^  consideration  of  the  plan  of  Lemuel  W.  Wright,  and 
the  following  resolution  was  adopted : 

Resolved,  That  the  board  does  not  recommend  for  experiments  and  tests,  under  the 
act  of  Congress  of  June  6,  1872,  the  plan  for  constructing  heavy  guns  proposed  by 
Lemuel  W.  Wright,  of  Brooklyn,  New  York. 

Ayes— Colonel  Whiteley,  Lieutenant-Colonel  Laidley,  Major  Seymour,  Major  Crispin, 
and  Lieutenant  Dutton — 5. 

Noes— Colonel  Getty  and  Lieutenant-Colonel  Wright — 2. 

There  being  no  further  plans  or  propositions  before  it  requiring  final  action,  the 
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board  then  proceeded  to  determine  the  order  in  which  to  arrange  for  recommendation 
the  selected  models,  which  was  determined  as  follows : 

Muzzle-loaders:      « 

1.  Dr.  W.  E.  Woodbridge's. 

2.  Alonzo  Hitchcock's.  ' 

3.  Converted  gans. 

Breech-loaders : 

1.  Ernpp's. 

2.  E.  A.  Sutcliffe^s. 

3.  Nathan  Thompson's. 

4.  French  and  Swedish. 

Miscellaneous : 
H.  F.  Mann'a 
Lyman's  multicharge. 

The  board  then  proceeded  to  consider  the  report  to  be  made  of  its  action  and  deoi- 
sionsy  and,  after  consultation,  acyoumed  to  10  a.  m.  of  the  24th  instant. 


New  Tore,  August  24, 1872. 

The  board  met,  pursuant  to  adjournment,  at  10  a.  m.,  all  the  members  being 
present. 

The  entire  proceedings  of  the  board  were  then  read  and  approved. 

The  consideration  of  the  subject  of  the  report  was  resumed  and  final  action  taken 
as  follows : 

RECOMMENDATIONS. 

The  board  has  discussed  and  considered  with  care  and  deliberation  the  various  in- 
ventions and  proposals  indicated  in  the  foregoing  proceedings  and  recapitulated,  as 
follows  \ 


1.  Allen,  H.  J. 

2.  Alger,  Charles. 

3.  Arrick,  Clifford. 

4.  Ball,  James  A. 

5.  Bochum  Company. 

6.  Brown,  E.  B. 

7.  Brown,  Edward  L. 

8.  Bntler,  Lieutenant  J.  G. 

9.  Clark,  T.  W. 

10.  Cutler,  S.  L. 

11.  Dimick,  Horace  E. 

12.  Dunlop,  E.  W. 

13.  Durell,  Henry. 

14.  Fields,  Doctor  William. 

15.  Fitzgerald,  Daniel. 

16.  French  and  Swedish  system. 

17.  Gagstatter,  C. 

18.  Gomez,  Edwin. 

19.  Griswold,  M.  W. 

20.  Hitchcock,  Alonz^. 


21.  Hubbell,  W.  W. 

22.  Kercheval,  A.  W. 

23.  Krupp,  F. 

24.  Loyd,  A.  T. 

25.  Lyman^A.  S. 

26.  Mann,  H.  F. 

27.  McCabe,  E.  R. 

28.  Moody,  J.  B. 

29.  Parker,  L.  S. 

30.  Parsons's  system  of  conversion. 

31.  Reese,  Jacob. 

32.  Staflford,  C.  W. 

33.  Sutcliffe,  E.  A. 

34.  Swisher,  D.  E. 

35.  Terrell,  John  A. 

36.  Thompson,  Nathan. 

37.  Yavasseur,  J.,  &  Co. 

38.  Wiard,  Norman. 

39.  Woodbridge,  Doctor  W.  E. 

40.  Wright,  L.  W. 


The  detailed  description  of  these  proposals  will  be  found  in  the  appendix  to  this 
report. 

From  the  above  the  board  has  selected  the  following  models,  including  breech  and 
muzzle  loading  cannon,  for  tests  and  experiments  under  the  act  of  June  6, 1872,  and 
in  accordance  with  the  resolutions  embodied  in  the  proceedings: 

Muzzle-loading  guns : 

1.  Doctor  W.  E.  Woodbridge's. 

2.  Alonzo  Hitchcock's. 

3.  Cast-iron  guns,  lined  with  wrought-iron  or  steel  tubes. 

Breech-loading  guns :  • 

1.  Friedrich  Krupp's. 

2.  E.  A.  Sntclilfe^s. 

3.  Nathan  Thompson's. 

4.  French  and  Swedish  system. 

MiBcellaheous : 
H.  F.  Mann's. 
Lyman's  multicharge. 
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It  will  be  seen  from  resolutions  passed  by  the  board  that  farther  trials  are  recom- 
mended with  Mann's  8-inc^  breech-loading  rifle  and  Lyman's  6-inch  multichar^e  gan. 
Should  the  appropriation  under  the  act  of  June  6, 1872,  not  prove  sufficient  to  mcTude 
all  the  models  selected  by  the  board,  it  recommends  that  the  appropriation  be  expended 
upon  them  in  the  order  in  which  they  are  named. 
The  board,  having  no  further  business  before  it,  then  adjourned  sine  die. 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordnance^  President, 
GEO.  W.  GETTY, 
Colonel  Third  Artilleryf  Brevet  Major-General,  U,  S.  A, 

H.  G.  WRIGHT, 
Lieutenant-Colonel  of  Engineers,  Brevet  Afajor-OenerdL 

T.  T.  S.  LAIDLEY, 
Lieutenant^Colonel  of  Ordnance. 
T.  SEYMOUR,  # 

Major,  Fyih  Artaiery. 
S.  CRISPIN, 
Brevet  Colonel,  tJ,  8.  A.,  Major  of  Ordnance, 
C.  E.  DUTTON, 
First-Lieutenant  of  Ordnance, 

[Indorsement.] 

Ordnance-Office,  September  18y  1872. 

Respectfully  submitted  to  the  Secretary  of  War,  approved. 

It  is  recommended  that  this  Bureau  be  authorized  to  assemble  a  board  of  ordnance 
officers  to  fix  ihh  place,  manner,  and  details  of  the  construction  of  these  guns. 

A.  B.  DYER, 
Chirf  of  Ordnance  United  States  Army, 

Approved : 

WM.  W.  BELKNAP, 

Secretary  of  War, 


DOCUMENTS  PERTAINING  TO  THE  REPORT  OF  PROCEEDINGS  OF  THE 
BOARD  ON  HEAVY  ORDNANCE,  INSTITUTED  UNDER  THE  PROVISIONS 
OF  THE  ACT  OF  JUNE  6,  1872,  AND  CONVENED  BY  GENERAL  ORDERS 
No.  57,  ADJUTANT-GENERAL'S  OFFICE,  DATED  JUNE  28,  1872.* 

PAPERS  SENT  FROM  THE  OFFICE  OF  THE  CHIEF  OF  ORDNANCE.  « 

H.  O.  No.  3.]  Ordnance  Office,  War  Department, 

Washington,  D.  C,  July  8,  1872. 

Sir:  In  compliance  with  the  instructions  contained  in  General  Orders  No.  67, 
Adjutant-GeneraPs  Office,  of  1872,  I  enclose  herein,  for  the  information  of  the  board 
on  heavy  ordnance,  the  following  papers  t  from  the  files  of  this  office,  being  introduc- 
tory and  explanatory  of  various  inventions  and  improvements  in  oMnance : 


Offlce-registor 
number. 


12, 

1238, 

1305, 

1632, 

5420, 

3083, 

9369, 

3695, 

4155, 

594, 

842, 

617, 

1295, 

2157, 

9172, 


1871. 
1871. 
1871. 
1871. 
1871. 
1872. 
1H71. 
1871. 
1871. 
1872. 

lero. 

1872. 
1872. 
1872. 
1872. 


Inventor. 


John  Robbins 

A.J.Dnll 

John  A.  Terrell 

do 

do 

do 

H.  J.  Allen 

L.  W.Wright 

W.W.IIubbeU 

A.  W.  Kercheval. . . 
do 

B.  L.  Brown 

H.  Burin 

E.  R.  McCabe,  M.  D 
A.T.Loyd 


AddreM. 


Saint  Louis,  Mo 

Kittannlng,  Pa 

BloomfieldfKy 

do 

do 

do 

Arkadelphia,  Ark 

Brooklyn,  N.T 

Phihidelphia,  Pa 

Komney,  W.  Va 

do 

27  Wall  8treet,N.T.,Treadwoll  Cleveland,  atty.I 

New  York  City 

Lei gh  ton,  Iowa 

Chicago,  111 


Date  of  letter. 


Dec.  21,1870 
Mar.  11,1871 
Dec.  —,1871 


May 

May 

Aug. 

Sept. 

Feb. 

Feb. 

Feb. 

Mar. 

May 

May 


16,1872 
10, 1871 
18,1871 
11, 1871 

2,1872 
21,1872 

8,1872 
20,1872 

2,1872 

6,1872 


*  NoTB.— These  documents  do  not  comprise  all  that  were  submitted  to  the  board.  Such  papers 
only  aM  are  doomed  necessary  to  an  understanding  of  the  various  methods  of  oonstriiction  proposed  are 
herewith  published,  accompanied,  in  some  cases,  by  the  correspondence  of  the  board  with  the  inventors. 
The  drawings  have  been  reduced  from  the  originals  laid  before  the  board. 

t  Such  of  the  communications  inclosed  in  ^s  letter  as  are  deemed  of  aofflciont.importance  are  em- 
braced in  the  documents  printed  herewith. 
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I  inclose  three  copies  each  of  ordnance  memoranda  Nos.  9  and  10,  for  the  use  of  the 
board,  and  invite  attention  to  the  various  recommendations  of  the  boards  of  1863  and 
1870  upon  the  subject  of  ordnance. 

I  inclose  also  a  communication  of  Mi^or  S.  Crispin,  of  June  12,  1872,  (2809,  1872) 
upon  the  subject  of  the  introduction  of  rifled  guns  into  our  granite  oasemated  sea-coast 
defenses,  &c.,  for  the  consideration  of  the  board. 

I  inclose  also  a  list  of  persons  who  have  been  specially  furnished,  from  this  office, 
with  a  copy  of  General  Orders  No.  57,  Adjutant-General's  Office,  of  1872. 

The  Bureau  will  su^^ply  the  board  with  any  furtlier  information  that  may  be  on  its 
flies  upon  an  intimation  from  the  board  .as  to  the  nature  of  the  information  desired. 
Respectfully,  your  obedient  servant, 

By  order  of  the  Chief  of  Ordnancia  : 

S.  V.  BENfiT, 

Major  of  Ordnance, 

CMonol  R.  H.  K.  Witkley, 

President  of  Board  on  Heavy  Ordnanoej 

Neio  York  Cxiy^  New  York, 


[IncloBare.J 

A  copy  of  General  Orders  No.  57,  Adjutant-General's  Office,  1872,  was  sent  to  each  of 
the  following  persons  on  July  3,  1872,  from  the  Ordnance-Office,  Washing^n,  D.  C, 
without  accompanying  letter  or  remark : 

Alexander  T.  Loyd,  10.3,  105  South  Canal  street,  Chicago,  Illinois. 

W.  S.  Smoot,  (care  of  Remington  &  Sons,)  llion.  New  York. 

"William  Wheeler  Hubbell,  Philadelphia,  Pennsylvania. 

L.  W.  Wright,  90  Amity  street,  Brooklyn,  New  York. 

John  A.  Terrell,  Bloom  field,  Nelson  County,  Kentucky. 

Jacob  Reese,  (care  of  Fort  Pitt  Iron  and  Steel  Works,)  Pittsburgh,  Penusylvania. 

John  Robbins,  Saint  Louis,  Missouri. 

H.  J.  Allen,  Arkadelphia,  Arkansas. 

Treadwell  Cleveland,  27  Wall  street,  New  York  City,  New  York. 

H.  Burin,  S^  South  Fifth  avenue.  New  York  City. 

Doctor  £r  R.  McCabe,  Leighton,  Mahaska  County,  Iowa. 

A.  W.  Kercheval,  Romuey,  West  Virginia. 

Messijs.  Jean  Franyois  Pourrat  and  Autoiue  Mt.  Th^,  109  Greene  street,  New  York  City, 
New  York. 

D.  K.  Swisher,  Union  City,  Indiana. 

E.  Gulick,  Rome,  New  York. 

Doctor  William  Fields,  213  West  Seventh  street,  Wilmington,  Delaware. 
C.  F.  Atwood,  Hancock,  Wisconsin. 

Louis  P.  Elenterius,  91  Esplanade  street,  New  Orleans,  Louisiana. 
John  B.  Sullivan,  Davenport,  Iowa. 
Walter  Jamieson,  Brooklyn,  New  York. 
Messrs.  Alger  &.  Co.,  Boston,  Massachusetts. 
West  Point  Foundry,  Cold  Spring,  New  York. 
Messrs.  Seyfert,  McManus  &  Co.,  Reading,  Pennsylvania. 
Knapp's  Fort  Pitt  Foundry  Company,  Pittsburgh,  Pennsylvania. 
H.  Boker  &  Co.,  New  York  City,  Now  York. 
H.  F.  Maun,  Pittsburgh,  Pennsylavania. 

Cliiford  Arrick,  (care  of  S.  S.  Honkle,  215  F  street,  Washington,  D.  C.) 
Norman  Wiard,  New  York  City,  New  York. 
Nathan  Thompson,  (care  of  Donn  Piatt,  Washington,  D.  C.) 

Doctor  W.  E.  Woodbridge,  (care  of  Henry  Talmadge,  39  Pine  streot,  New  York  City, 
New  York.) 
S.  B.  Dean,  Alger's  foundery,  Boston,  Massachusetts. 
Charles  Perley,  New  York  City,  New  York. 
T.  W.  Clafke,  Wausau,  Wisconsin. 
Thomas  C.  Johnston,  Abingdon,  Virginia. 
George  Linss,  Alma,  Wabaunsee  County,  Kausaa. 
S.  E.  Kierolf,  Brownsville,  Tennessee. 

Charles  F.  Brown,  (care  of  Inman  Manufacturing  Company,  Warren,  Rhode  Island.) 
James  A.  Ball,  Cold  Spring,  New  York. 

Alban  C.  Stiraers,  45  William  street.  New  York  City,  New  York. 
George  Armies,  Chicopee,  Massachusetts. 
Risdeu  Iron  and  Locomotive  Works,  San  Francisco,  California. 
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L.  B.  No.  12.]  Army  Building,  New  Youk, 

July  13,  1872. 

Sir  :  I  have  the  honor  to  inform  you  that  the  board  on  heavy  cannon  desires  to  be 
informed  what  numbers  and  calibers  of  serviceable  sea-coast  cannon  are  on  hand, 
including  those  in  service.  Also,  that  you  will  furnish  the  board  with  drawings  of  the 
Swedish  24-centimeter  breech-loading  cast-iron  banded  gun  and  of  the  Vavassenr  steel 
gun. 

Very  respectfully,  sir, 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordnance,  President  of  Board, 
The  Chief  op  Ordnance. 

[Indorsement.! 
[No.  32.] 

Respectfully  returned  to  Colonel  R.  H.  E.  Whiteley,  president  of  board  on  heavy 
ordnance. 
The  following  guns  and  mortars  are  on  hand  at  the  arsenals  and  forts,  viz : 

197  8-inch  Rodman  guAs. 
1,269  10-inch  Rodman  guns. 
317  15-iuch  Rodman  guns. 
172  100-pounder  Parrott  guns. 
81  200-ponuder  Parrott  guns. 
40  300-pounder  Parrott  guns. 
20  10-inch  Rodman  sea-coast  mortars. 
59  13-inch  Rodman  sea-coast  mortars. 
The  drawings  asked  for  are  herewith  sent  you.* 
By  order  of  Chief  of  Ordnance. 

S.  V.  BENfiT, 

Major  of  Ordnance. 
Ordnance  Office,  July  16, 1872. 


L.  B.  No.  7.]  Army  Building,  New  York, 

July  11, 1872. 

Sir  :  I  have  the  honor  to  request  that  the  board  organized  under  Greneral  Order  No. 
57,  dated  Adjutant-General's  Office,  June  28,  1S72,  be  furnished  with  such  information 
as  can  be  obtained  from  the  files  of  the  Navy  Bureau  of  Ordnance  regarding  the  sub- 
ject of  the  construction  and  tests  of  heavy  ordnance,  as  found  in  the  reports  of  Cap- 
tains Simpson  and  Marvin  regarding  European  systems. 
Very  respectfully,  your  obedient  servant, 

R.  H.  K.  WHITEIiEY, 
Colonel  of  Ordnance  and  President  Board. 
Chief  of  Ordnance,  United  States  Army, 

Washington^  D.  C. 


No.  82.]  Ordnance  Office,  War  Department, 

Washivgtonf  D.  C,  August  7,  1872. 

Sir  :  Your  communication  of  the  11th  ultimo,  asking  for  information  from  files  of 
Navy  Department  regarding  the  subject  of  construction  and  tests  of  heavy  ordnance^ 
as  fonnd  in  the  reports  of  Captains  Simpson  and  Marvin,  regarding  European  systems, 
is  received  ;  and  in  reply  thereto  I  transmit  herewith  copies  of  the  following  reports,! 
viz:  On  Whitwortb,  Vavassenr,  Parson's,  Aboukofl:  gun,  Frazer  system,  and  Krnpp's* 
By  order  of  the  Chief  of  Ordnance. 

Respectfully,  your  obedient  servant, 

S.  C.  LYl^ORD, 
Captain  of  Ordnance,  Principal  Assistant. 
Colonel  R.  H.  K.  Whiteley, 

President  of  Board  on  Heavy  Ordnance, 

Corner  Houston  and  Greene  streets.  New  York  City,  N.  T, 

*  The  drawings  are  not  pablished  herewith. 

t  By  request  toe  reports  are  omitted  trom  publioation. 
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L.  B.  No.  55.]  New  York,  August  21,  1872. 

General  A.  B.  Dyer, 

Chief  of  Ordnaneej  Washingtimf  D.  C.  ; 

The  board  desire  that  the  different  models  before  it  be  photographed  to  accompany 
its  report,  the  expense  to  be  borne  by  the  Department.    Please  teleo^raph  authority. 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordnance,  President  of  Board  on  Heavy  Ordnanoe, 


Ordnance  Office,  War  Department, 

August  23,  1872. 

Colonel  R.  H.  K.  Whiteley, 

President  of  Board  on  Heavy  Ordnance,  corner  Houston  and  Greens  streets.  New  York  ; 
Purchase  the  photographs  desired.  •  *  *  *  .» 

A.  B.  DYER, 

Chi^  of  Ordnanoe, 


papers  sent  by  the  adjutant-general. 

L.  B.  No.  13.  J  Army  Building,  New  York, 

•  July  13,  1872.. 

Sir  :  The  board  on  heavy  cannon  (convened  by  General  Orders  No.  57)  respectfully 
requests  that  information  be  obtained  for  it  from  the  Chief  of  Engineers  as  to  the  num- 
ber and  calibers  of  sea-coast  guns  required  to  arm  permanent  positions  now  completed, 
in  process  of  construction,  and  projected.  Also  that  there  be  obtained,  for  the  informa- 
tion of  the  board,  volumes  v,  vi,  and  vii,  of  the  Minutes  of  the  Proceedings  of  the 
Royal  Artillery  Institution, -which  are  in  the  Library  of  Congress. 
Very  respectfully,  sir, 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordnance,  President  of  Board. 
The  Adjutant-General,  U.  S.  A., 

J}'ashingUin,  D,  C. 


No.  81.]  Adjutant-General's  Office, 

Washington,  August  8,  1872. 

Sir:  In  reply  to  the  inquiry  upon  the  subject  in  your  communication  of  the  13th 
ultimo,  I  have  respectfully  to  communicate  for  your  information  the  following  indorse- 
ment of  the  Chief  of  Engineers : 

"  The  total  number  of  sea-coast  guns  required,  in  addition  to  those  on  hand,  to  arm 
platforms  completed,  projected,  and  in  process  of  construction,  are  about  as  follows  : 

"Ten  20-inch  guus. 

"  One  thousand  and  seventy  15-inch  smooth-bores  and  12-incb  rifles. 

"  Seven  hundred  and  fifty  10-inch  rifles  and  equivalent  smooth-bore  guns. 

"  Three  hundred  mortars  of  largest  sizes. 

"  These  numbers  refer  exclusively  to  guns  for  barbette  positions,  casemates  not  hav- 
ing been  taken  into  consideration,  as  their  modification  has  not  yet  been  settled. 

"  Further  modifications  of  the  barbettes  may  reduce  the  number  of  10-inch  rifles  and 
equivalent  smooth-bore  guns  required,  an(},  on  the  other  hand,  the  number  of  20-inch, 
15-inch,  and  12-inch  rifled  guns  will  be  increased  by  projects  of  defense  contemplated 
but  not  yet  prepared." 

With  reference  to  your  request  for  volumes  v,  vi,  vii,  of  the  Minutes  of  the  Pro- 
ceedings of  the  Royal  Artillery  Institution,  I  have  respectfully  to  state,  that  finding 
no  ^^Artillery-Service"  journal,  I  have  sent  you  by  Adams's  Express  the  designated 
volumes  of  the  "  Journal  of  the  Royal  United  Service  Institution,"  from  the  War  De- 
partment library,  which  you  will  ptease  return  to  this  office  when  done  with  them. 

Please  acknowledge  receipt,  and  state  if  this  is  not  the  work'  desired  by  the  board. 
Very  respectfully,  your  obedient  servant, 

E.  D.  TOWNSEND, 

Adjutant-General, 

Colonel  Robert  H.  K.  Whiteley,  Ordnance  Department, 

President  of  Board  on  Heavy  Cannon,  Army  Building,  New  York  City, 
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CHARLES  ALGER. 

Frostburgh,  Maryland,  July  10, 1872. 
No.  34.] 

Sir  :  I  beg  leave  to  make  some  inqairy  in  regard  to  a  proposed  test  of  breech  and 
muzzle  loading  ordnance,  agreeable  to  your  selection,  for  which,  I  understand  by  the 
dailj'  papers,  an  appropriation  has  been  made  by  Congress. 

I  would  like  to  know  what  caliber  of  gun  you  would  require  for  a  model.  In  1861, 
about  the  10th  of  December,  I  had  the  honor  to  have  a  breech-loading  cannon,  carry- 
ing an  8-pound  shot,  tested  at  West  Point,  by  order  of  the  Ordnance  Department,  which 
I  believe  was  the  only  breech-loading  cannon  that  wa*  ever  tested  at  West  Point  by 
order  of  the  Ordnance  Department.  It  was  tested  at  the  time  by  Captain  Ben^t,  who 
I  believe  has  since  been  promoted  in  the  service.  I  beg  to  refer  you  to  the  report  made 
by  Captain  Beu^t  to  the  War  Department. 

Major  Benton,  who  was  in  the  Ordnance  Office  at  the  time,  was  pleased  with  the 
mechani'cal  construction  of  the  model  I  showed  him,  and  he  stated  it  was  simpler  and 
stronger  in  its  construction  than  the  celebrated  ^'Armstrong  gun.'' 

I  should  be  much  pleased  to  send  you  a  drawing  of  the  gun,  and  would  like  to  know 
what  sized  gun  you  would  require  in  case  you  are  disposed  to  have  a  trial  made  of  my 
patent  breech-loader,  so  I  could  send  drawings  for  the  same.  I  shall  feel  much  honored 
if  you  will  refer  to  Captain  Ben^t's  report  in  1861.  I  think  I  can  improve  very  much 
on  the  original  model. 

Hoping  to  hear  from  you,  I  am,  very  respectfully,  your  obedient  servant, 

•       .  .  CHARLES  ALGER. 

9on.  Wm.  W.  Belknap, 

Secretary  of  Wary  Washingionf  D,  C, 

[Indorsement.] 

OrdnancjS  Office,  Jiiiy  16, 187S^. 

Respectfully  referred  to  the  board  on  heavy  ordnance,  accompanied  by  a  copy  of 
the  report  within  referred  to. 
By  order  of  the  Chief  of  Ordnance. 

S.  V.  BENlfiT, 
MafoT  of  Ordnance, 

^  [Inclosnre.] 

West  Point,  New  York,  December  14, 1861. 

Sir  :  Having  concluded  a  limited  trial  of  Alger's  breech-loading  cannon,  I  have  the 
honor  to  submit  the  following  report: 

Th^^reech  aixangement  consists  of  a  perforated  steel  sphere  that  closes  the  bottom 
of  the  bore,  and  is  held  in  place  by  a  perforated  screw  of  great  power,  having  a  hemi- 
spherical concavity  at  the  end  that  closes  upon  the  sphere.  The  sphere  is  revolved  in 
its  place  by  means  of  a  lever  working  on  a  circular  slide  that  is.^rewed  to  the  gun  ; 
the  hole  in  the  sphere  being  in  the  prolon^ratiou  of  the  bore  when  the  lever  is  perpen- 
dicular to  it.  By  pulling  the  lever  down  parallel  to  the  axis  of  the  bore,  the  hole  in 
the  sphere  is  bronght  perpendicular  to  that  axis,  and  the  bottom  of  the  bore  is  closed. 
The  screw  is  worked  by  handles,  and  the  slightest  turn  of  It  suffices  to  free  the  sphere, 
and  permits  its  being  Worked  by  the  lever.  The  entire  arrangement  can  be  easily 
understood  from  the  inclosed  sketch,*  furnished  by  the  inventor. 

The  gun  is  of  cast  iron,  with  a  chamber  7  inches  long  and  bore  39  inches  long,  rifled 
with  22  narrow  grooves.  The  shot  used  were  cast  iron,  cylindro-conoidal,  with  a  band 
of  soft  metal  (lead  and  tin)  covering  most  of  the  cylindrical  portion  and  projecting 
somewhat  beyond  the  diameter  of  the  shot.  Tihe  cartridges  were  made  of  stout  paper, 
cylindrical  in  form.  An  annular  disk  of  sole-leather  was  used  between  the  sphere  and 
the  cartridge,  to  act  as  a  gas-check,  and  which  remained  at  the  bottom  of  the  bore  after 
the  discharge. 

In  loading,  a  rammer  12  inches  long  was  necessary  to  driv^  the  shot,  cartridge,  and 
leather  gas-check  to  their  positions  in  the  chamber.  The  lever  was  then  drawn  down, 
closing  the  breech  with  the  sphere,  and  afterward  a  flight  turn  of  the  screw,  with  a 
tap  or  two  of  the  mallet  oi^  the  handles  to  bring  it  to  its  place,  completed  the  loading. 
After  being  discharged  a  tap  of  the  mallet  on  the  handles  tiirned  the,screw  and  relieved 
the  sphere ;  the  lever  was  then  raised,  bringing  the  hole  in  sphere  in  the  x)rolongation 
of-  the  bore. 

A  moist  sponge  was  then  thrust  through  the  bore  from  the  rear,  and  the  gun  was 
ready  for  another  charge. 

*  Omitted  from  publication  herewith. 
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Charge  of  powder,  10  to  12  ounces.    Weight  of  shot,  6  to  8  pouuds. 

The  object  of  the  inventor  being  to  show  by  the  trial  solely  the  working  of  the 
breech-arrangement,  I  will  merely  remark  that  in  accuracy  the  firing  did  not  compare 
favorably  with  that  of  some  rifled  guns  now  in  service.  This  I  attribute  partly  to  the 
fact  that  the  shot  did  not  fill  the  chamber  sufficiently  to  close  the  windage  and  take 
the  grooves  thoroughly  in  slugging  through  the  bore.  At  the  distance  of  a  mile,  the 
elevation  needed  was  from  P  to  ij*^  greater  than  required  tor  other  rifled  guns  tried 
at  this  post. 

To  test  the  efficiency  of  the  breech-arrangement,  the  screw  and  sphere  being  well 
oiled,  55  rounds  were  fired  on  the  4th  instant.  After  the  firing,  upon  examination  the 
sphere  was  found  black  and  coated  with  foulness ;  the  screw-threads  nearest  the  sphere 
were  black,  showing  the  escape  of  gas  in  considerable  quantity.  The  working  of  the 
entire  breech  was,  however,  easy  and  satisfactory  to  the  end  of  the  firing.  The  gun 
was  left  in  this  condition, uncleaned,  until  the  lOth  instant,  when,  a  supply  of  ammu- 
nition having  been  prepared,  29  rounds  were  fired,  the  breech-arrangement  working 
easily.  On  the  11th  instant  21  rounds  were  fired,  with  same  results.  In  all,  105  rounds 
wt)re  fired  without  other  cleaning  than  passing  a  wet  sponge  through  the  bore  after 
each  discbarge;  and  during  the  firing,  and  at  its  termination,  the  working  of  the  entire 
breech -apparatus  was  free,  easy,  and  satisfactory.  The  screw  and  sphere  being  re- 
moved from  the  gun  for  examination,  it  was  found  that  the  breeoh-arrangemeiit  had 
fouled  very  considerably ;  the  blackness  extended  along  the  threads  of  the  screw  nearly 
up  to  the  handles;  the  sphere  was  perfectly  bla<;k  and  foul,  and  considerable  accumu- 
lation of  foulness  filled  the  vacant  space  between  the  sphere  and  the  lower  edge  and 
end  of  the  screw.  But  all  this  did  not  interfere  with  the  easy  and  free  working  of  the 
breech-arrangement.  There  was  no. perceptible  yielding  of  any  portion  of  the  gun  or 
breech,  and  the  loading  and  handling  were  simple  and  easy  to  the  end  of  the  trial.  . 

For  rapidity  of  fire  it  was  no  equal  to  a  muzzle-loading  cannon,  although  a  larger 
caliber  of  gun.     By  permitting  the  insertion  of  projectile  and  cartridge  by  hand,  the 
gas-check  being  attsiched  to  the  cartridge,  might  improve  it  in  this  regard. 
Very  respectfully,  your  obedient  scFvant, 

S.  V.  BEN^T, 

Captain  of  Ordnance, 

Brigadier-General  J.  W.  Ripley, 

Chief  of  Ordnance^  Washivgtonj  D.  C. 


L.  B.  No.  27.]  Army  Building,  New  York,    * 

July  18,  1872. 

Deab  Sir:  Your  letter  of  the  10th  instant  to  the  Secretary  of  War  has  been  received 
by  the  board  on  heavy  cannon,  and  I  am  directed  to  write  to  you,  inquirin|]:  whether 
you  can  construct  a  12-inch  rifle  on  the  plan  proposed,  and  if  so,  that  you  will  SAbmit 
plans  and  an  estimate  of  the  cost. 

A  copy  of  the  report  of  the  trial  of  your  gun  by  Captain  (now  Major)  S.  V.  Ben6t 
hafi  also  been  recei>(^d. 

Very  respectfully,  sir, 

C.  E.  DUTTON, 
First  Li€ute7iaHt  Ordnance,  Recorder. 
Chas.  Alger,  Esq., 

Froatburgky  Maryland, 


No.  63.]       Charles  Alger,  Fh>stburgk,  Maryland, 

Submitting  model  of  a  breech-loading  gun  of  his  invention.    (No  papers.)    He  was 
before  the  board  July  25, 1872. 


No.  83.]  Frostburgh,  Maryland,  August  6, 1872. 

lb  the  Board  on  Heavy  Ordnance^  Army  Building,  New  York  City  : 

Gentlemen  :  I  TSeg  leave  to  state  I  had  hoped  to  have  had  the  honor  to  forward  with 
this  a  plan  and  estimate  for  a  10-iiich  rifle,  using  my  patent  breech-loading  system.  I 
have  only  api»lied  to  Messrs.  Paulding  Kemble  &  Co.,  of  the  West  Point  Foundry,  Cold 
Spring,  for  a  drawing  and  estimate  of  the  cost  of  the  construction  of  a  10-inch  rifle.  •  I 
regret  to  say  I  have  only  just  received  aletter  from  them, "  declining  tomake  an  estimate, 
BtJating  it  would  require  expensive  preparations  which  they  neither  have  the  time  nor 
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means  to  undertake  at  present."  I  beg  the  board  will  give  me  farther  time  to  furnish 
a  plan  and  estimate,  and  would  much  appreciate  any  suggestions  as  to  who  would  be 
the  best  parties  to  apply  to  in  this  country  or  abroad  for  the  construction  of  a  lO-ioch 
rifle.  My  idea  of  rifling  a  10-inch  rifle  would  be  to  have  about  35  grooves,  the  grooves 
slightly  wider  than  the  lands,  the^corners  of  the  grooves  rounded  oif,  with  a  gaining 
twist,  beginning,  say,  at  0,  and  leave  ofl"  at  a  turn  of  about  40  to  45  calibers,  or  400  to  450 
inches.  The  depth  of  the  grooves,  say,  two-tenths  of  an  inch.  The  projectile  to  have 
a  soft  casing,  to  be  compressed  into  the  grooves  of  the  .rifling,  similar  to  the  projectiles 
used  by  Krupp. 

Would  employ  with  my  system  a  steel  gas-check,  as  used  in  the  Broadwell  and  Krupp 
ordnance.  I  presume  Sir  William  Armstrong,  or  Messrs.  Krupp,  or  other  makers,  could 
construct  a  breech-loading  rifle  according  to  my  system  of  breech-loading.  I  am  dis- 
posed to  take  the  ground,  my  plan  is  much  stronger  and  more  simple  than  any  s^'stem 
now  used.  As  regards  my  patent,  I  should  be  glad  to  have  the  Ordnance  Department 
construct  a  model  rifle  or  trial  10-inch  gun,  according  to  my  plan,  which  would  be 
free  of  any  royalty  for  the  first  one  made.  I  wish  to  have  my  plan  of  breech-loading 
stand  on  its  own  merits. 

Trusting  the  board  will  grant  me  more  time  for  furnishing  a  plan  and  estimate,  and 
that  I  may  have  the  pleasure  of  hearing  from  them, 

I  am,  very  respectfully,  your  obedient  servant, 

CHAS.  ALGER. 


No.  92.]  Cumberland,  Maryland,  August  13, 1872. 

Gentlemen:  I  presume  you  have  long  since  forgotten  mo,  though  my  recent  ap- 
pearance at  West  Point  as  a  member  of  the  Board  of  Visitors  may  have  resuscitated 
me  m  your  recollection,  if  I  have  not  pjissed  entirely  from  your  memory. 

There  is  here  an  estimable  young  gentleman,  Mr.  Charles  Alger,  who  is  now  man- 
a^ng  successfully  an  iron-furnace,  and  I  have  become  acquainted  and  much  pleased 
with  him.  He  has,  he  tells  me,  invented  a  breech-loading  cannon,  or  new  form  of 
breech-loader,  which  he  hopes  will  prove  successful,  but  he  fears  somewhat  that  his 
invention  will  not  attract  sufficient  attention  withont  some  expensive  models  and 
very  full  description,  &,c.,  and  he  has  neither  the  means  nor  time  to  spare  to  give  it 
the  advantages  of  such  outlays  of  money,  time,  and  attention. 

He  is  thoroughly  aware  that  with  your  board  no  adventitious  aids  or  patronage 
would  be  other  than  injurious,  and  that  your  standard  is  the  true  merit  of  the  inven- 
tion itself;  but  he  thinks  that  the  success  might  be  forwarded  in  explaining  and  dem- 
onstrating the  superiority  of  the  gun,  if  he  could  have  several  made  of  difi^reut  sizes, 
or  rather  some  experiments  made  with  the  breech-pieces  their  sizes,  proportionate  to 
the  size  of  gun,  the  sizes  of  various  parts  tried  in  different  weights  and  proportions. 

I  simply  write  out  of  friendship  to  him,  and  because,  if  successful,  the  whole  will 
inure  to  the  benefit  of  the  country  and  your  own  reputation ,  that  if,  in  your  own 
opinion,  after  testing  the  invention,  you  think  the  same  kind  of  gun  would  answer, 
wil^  some  modifications,  you  will  give  him  the  benefit  of  such  suggestions. 

Ir  I  am  in  any  way  transgressing,  or  trespassing  on  your  time,  please  excuse  my 
ignorance,  which  is  wholly  to  blame  in  the  matter.  He  is  not  aware  of  my  writing  to 
you,  and  I  would  rather  that  he  should  not  know  it.  But  is  there  any  impropriety  in 
your  suggesting  improvements  in  his  model,  if  it  appears  to  be  successful  f  I  cannot 
see  any. 

With  sincere  regards  and  respect,  I  am  your  obedient  servant, 

GEO.  A.  THUESTON. 

Colonel  George  W.  Getty,  Lieutenant-Colonel  H.  Q.  Wright,  lieutenant-Colonel 
T.  T.  S.  Laidley. 


No.  93.]  Frostbctrgh,  Maryland,  August  16, 1872. 

To  the  Board  on  Heavy  Ordnance,  Armory  Buildingy  New  York: 

Gentlemen  :  I  beg  leave  to  send  you  herewith  a  sketch  of  a  10-inch  breech-loading 
rifle  with  my  patent  breech-loading  system.  In  the  construction  of  the  gun,  would 
make  the  body  of  the  gun  of  cast  iron  and  use  a  heavy  wrought-iron  reinforce  band. 

In  shrinking  on  the  band,  would  have  the  body  of  the  gun  in  a  vertical  position  and 
have  a  stream  of  water  ninniuK  through  the  piece  of  ordnance ;  after  the  band  was 
shrunk  on,  would  have  the  breecn  of  the  gun  thoroughly  annealed  at  a  low  temperature 
for  forty-eight  houra,  and  arrange  to  have  it  cooled  as  slowly  as  possible,  so  as  to  have 
the  contraction  of  the  reinforce  band  as  uniform  and  just  as  possible.    It  is  possible  a 
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heavy  breech-loading  rifle  mi^ht  be  constmcted  so  as  to  employ  a  steel  tabe  for  the 
center  of  the  gnn  and  to  receive  the  rifling,  then  shrink  on  the  steel  tube.  The  body  of 
the  gnn  might  be  made  of  aluminium  bronze,  an  alloy  of  90  parts  pure  copper 
and  10  parts  of  aluminium.  Outside,  of  all,  a  heavy  wrought-iron  reinforce  band  or 
steel  reinforce  band,  properly  shrunk  on. 

Would  use  a  projectile  similar  to  Krupp's  plan  for  breech-loaders,  and  a  similar  plan 
of  rifling.    Hoping  the  board  will  be  able  to  adopt  in  their  trials  some  American  plans 
for  breech  and  muzzle  loading  oodnance  that  will  prove  superior  to  those  adopted  by 
foreign  governments,  I  have  the  honor  to  remain. 
Very  respectfully,  your  obedient  servant, 

CHARLES  ALGER. 


H.  J.  AHJENt 

H.  O.  No.  3,  m.]  Arkadelphia,  Arkansas,  May  10, 1871., 

Dear  Sir  :  Inclosed  find  a  duplicate  of  patent  issued  to  me  for  improvement  in 
cannon.  It  has  been  suggested  that  material  aid  could  be  secured  by  applying  to  the 
Department,  and  I  am  quick  to  believe  that  you  will  lend  me  all  the  assistance  your 
official  position  will  permit  in  order  to  test  the  improvement.  Satisfied,  as  I  am,  that 
it  will  bear  a^  scientific  and  practical  test,  I  am  desirous  that  this  should  be  done  as 
soon  as  convenient.  I  am  not  conversant  with  the  manner  of  proceeding,  but  will 
state  to  you  what  I  wish,  and  then  you  can  decide  officially  what  should  be  done.  I 
am  a  poor  man  and  without  sufficient  means  to  carry  out  the  enterprise,  so  I  would 
like,  after  you  have  examined  inclosed  duplicate,  and  think  it  worthy  of  trial,  to  sug- 
gest what  steps  are  necessary  in  order  to  get  Government  patronage  to  construct  a  gun 
and  make  trial  thereof,  wishing  to  be  present  at  the  construction  and  trial,  &,c.  Will 
you  please  answer,  &c.  f 

If  your  official  duties  are  such  that  you  cannot  attend  to  this,  please  hand  this  to 
the  proper  person,  and  be  kind  enough  to  put  me  in  communication  with  such  party. 
Respectfully,  &c., 

H.  J.  ALLEN, 
Arkadelphiaj  Arkansas. 
Secretary  of  War,  U.  S.  A., 

Washington  City,  D,  C. 

[Indosore.] 

H.  J.  Allen's  improvement  in  breech-loading  cannon.    Letters-patent  No.  113,963,  dated 

April  25,  1871. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Hiram  J.  Allen,  of  Arkadelphia,  in  the  county  oi  Clark,  and 
State  of  Arkansas,  have  invented  a  new  and  useful  improvement  in  cannon;  and  I  do 
hereby  declare  that  the  following  is  a  full,  cleaf,  and  exact  description  thereof,  which 
will  enable  others  skilled  in  the  art  to  make  and  use  the  same,  reference  being  had  to 
the  accompanying  drawing,  forming  part  of  this  specification,  in  which — 

Figure  1  represents  a  side  view,  partly  in  section,  of  my  improved  cannon. 

Figure  2  is  a  plan  or  top  view  of  the  same. 

Figure  3  is  a  horizontal  longitudinal  section  of  the  same. 

Figure  4  is  a  detail  horizontal  longitudinal  section  of  a  modification  of  the  same. 

Figure  5  is  a  vertical  transverse  section  of  the  same,  the  plane  of  section  being  in- 
dicated by  the  line  x  x,  Fig.  1. 

Similar  letters  of  reference  indicfite  corresponding  parts. 

My  invention  relates  to  cannon,  and  consists  in  a  certain  combination  of  part-s,  which 
will  first  be  hereinafter  described  in  connection  with  all  that  is  necessary  to  a  full 
understanding  thereof,  and  then  be  clearly  pointed  out  in  the  claim. 

The  barrel  A  is  constructed  as  follows : 

A  suitable  number  of  longitudinal  bare,  a  a,  is  arranged  to  form  the  inner  portion  or 
bore  of  the  gun.  Around  them  are  laid  series  of  bands  6  6,  which  are  arranged  in 
layers  in  such  manner  that  every  outer  layer  covers  the  joints  in  the  layer  beneath. 
When  the  outermost  layer  of  bands  is  put  on,  the  collar  c,  carrying  the  trunnions  d,  is 
also  applied.  The  bands  are  put  on  warm  enough  to  shrink  tight  around  the  bars  a, 
not,  however,  so  tight  that  they  would  tend  to  break  or  injure  said  bars. 

Cannon  constructed  on  this  plan  are  considerably  lighter  and  stronger  than  those 
cast  solid.    The  bands  are  either  made  of  steel  or  wrought  iron. 

Cannon  made  on  this  plan  are  preferably  to  be  constructed  as  breech-loaders,  as  in 
Fig.  3 ;  but  they  may,  by  receiving  a  plug  B  at  the  breech-end,  be  readily  made  mnzzle- 
losulers. 
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The  plug,  By  should  have  a  shoulder,  e,  fitting  into  a  groove  of  the  inner  layers,  a, 
as  is  clearly  shown  in  Fig.  4. 

The  barrel,  A,  is,  with  its  trnnnions,  hung  in  a  U-shaped  frame,  C,  which  is  pivoted 
by  pins,  /,  to  the  eun-carriage,  D. 

In  the  back  end  of  the  frame  C  is  fastened  the  breech-block  E,  which  closes  the  bore, 
as  in  Fig.  2,  and  which  has  a  longitudinal  groove  on  its  upper  face,  as  shown. 

A  lever,  F,  is  pivoted  to  the  frame  C,  and  has  its  front  end  connected  with  the  barrel 
A.  When  the  lever  is  swung  down,  the  breech-end  of  the  barrel  will  be  raised  above 
the  block  E,  so  that  the  bore  will  come  in  line  with  the  chsfonel  in  such  block.  In  this 
position  the  gnn  will  be  ready  for  loading,  the  charge  being  placed  upon  the  block  and 
slid  into  the  barrel.  The  lever  is  then  swnng  down  to  close  the  breech-end,  as  in 
Fig.  1. 

The  range  of  the  gun  is  regulated  by  a  screw,  G,  which  supports  the  rear  end  of  the 
frame  C. 

On  the  frame  C  are,  in  rear  of  the  trunnions,  and  on  the  inner  side;  formed  inclined 
shoulders  g,  which  serve  to  support  inclined  shoulders  A  formed  on  A  when  the  ffun  is 
in  the  firing  position.  In  front  of  the  trunnions  are,  in  the  frame  C,  similar  shoulders, 
i,  to  support  shoulders  f'  of  the  cannon,  when  the  same  is  in  the  loading  position. 
These  shoulders,  should  the  gun  expand  by  incessant  firing,  will  still  support  it, 
although  the  position  will  be  Sightly  varied. 

Having  thus  described  my  invention,  I  claim  as  new,  and  desire  to  secure  by  letters- 
patent — 

The  grooved  breech-block  E  and  pivoted  barrel  A,  combined  as  described  owith  the 
lever  F  and  frame  C,  as  and  for  the  purpose  set  forth. 

H.  J.  ALLEN. 

[Tbe  aboTO  letter  with  indosiire  was  referred  to  the  board  irader  oover  of  the  letter  of  the  Chief 
of  Ordnance  of  Jnly  8, 1878.] 


TTelegram.] 

H.  O.  No.  10.]  Arkadklphia,  Arkansas,  July  10, 1872. 

Colonel  R.  H.  K.  Whiteley, 

Fresideni  Board  of  Examination  of  Heavy  Ordnance  : 
Attention  called  to  my  patent.    Is  my  personal  presence  necessary  f    How  long  will 
the  board  sit  f    Answer. 

H.  J.  ALLEN. 


r^elegram.] 
I 
L.  B.  No.  5^.]  Ordnance  Agbnct,  Neto  York,  July  11, 1B72. 

H.  J.  Allen,  Arkadelphia,  Arkansas: 

Tour  plan  is  before  the  board.    Tour  presence  is  optional,  but  not  necessary. 

C.  E.  BUTTON,    • 
Jiecorder. 


No.  58.]  ARKADELPmA,  ARKANSAS,  July  16, 1872. 

Dear  Sir:  M^ personal  presence  being  impossible  at  the  present  time,  I  think  it  ad- 
visable to  submit  the  accompanying  diagram  and  explanation,  which  may  not  suggest 
themselves  by  an  inspection  of  the  plans  furnished  you  by  the  Chief  of  Ordnance,  of  my 
patent. 

1st.  Should  my  patent  meet  the  favor  of  the  board,  I  would  suggest  as  a  test  piece 
the  size  in  the  diagram  I  send. 

2d.  The  frame  C  may  be  made  of  two  or  more  pieces,  as  indicated  by  the  lines. 

Suggestions:  The  object  of  using  bars  or  staves  is  to  get  length,  and  smooth,  even 
bore. 

The  principle  of  the  patent  is  applicable  to  light  or  heavy  guns. 
KespectfuUy, 

H.  J.  ALLEN. 
Lieutenant  C.  E.  Dutton, 

Secretary  Board  of  Examiners  of  Heavy  OrdnanoCf  New  York. 
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[Telegram.] 

No.  59.]  Arkadfxphia,  Arkansas,  JuJh  'ilA,  1872. 

C.  E.  DUTTOX, 

( Care  Board  of  Examiners  of  Heavy  Ordnance : ) 
How  loDg  will  board  be  in  session  f    Can  come  if  necessary. 

H.  J.  ALLEN. 


[Telegram.J 

L.  B.  No.  33.]  Army  Building,  New*  York, 

July  25,  1872. 

H.  J.  Allrn,  Arkadelphiay  Arkansas  :  ^ 

Your  presence  is  nnnecessary  before  the  board. 

C.  E.  BUTTON. 


AMESES  WROUGHT-IRON  GUNS. 

No.  31.]  Chester,  MASSAcnt'SKTTS, 

July  13,  1872. 

Sir  :  I  received  from  your  office  copy  of  General  Order  No.  57,  at  this  place,  forwarded 
from  Washington  a  day  or  two  ago.  On  behalf  of  Charlotte  L.  Ames,  widow  and 
aduiinistratrix  of  Horatio  Ames,  deceased,  I  desii:e  to  submit  to  this  board  an  Ames 
6".4  rifle,  steel  core,  finished  and  ready  for  trial.  The  estate  has  three  of  these  guns, 
aud  I  am  of  opinion  that  they  are  the  best  of  this  caliber  to  be  fonnd  in  this 
country,  and  that  tliey  will  do  more  work  than  any  ten  guns  of  like  dimensions 
of  any  other  manufacture.  On  my  own  behalf,  I  desire,  also,  if  not  excluded  by  the 
terms  of  the  order,  to  submit  my  plans  for  shotting  muzzle-loading  rifles  of  every  cali- 
ber and  make.  The  Bnreau  is  fully  informed  as  to  what  they  are,  and  can  advise  me 
as  to  the  matter  of  exclusion! 

Respectfully,  your  obedient  servant, 

CLIFFORD  ARRICK. 
Chief  of  Ordnance, 

War  Department^  Washingtony  D,  C. 

[Indorsement.] 

Ordnance  Office,  July  16, 1872. 

Respectfully  forwarded  to  the  board  on  heavy  ordnance  for  consideration  and  reply 
to  the  writer,  who  has  been  informed  of  this  reference. 
By  order  of  the  Chief  of  Ordnance. 

S.  V.  BENfiT, 

Major  of  Ordnance, 


L.  B.  No.  24.]  Army  Buildinq,  New  York, 

July  17, 1872. 

Sir:  I  am  directed  by  the  board  on  heavy  cannon  to  inform  you  that  the  board  does 
not  regard  a  G"A  rifle  as  classifiable  with  neavy  guns  within  the  meaning  of  General 
OrderSj  No.  57,  Adjutant-Generars-Office,  and  there  tore  your  proposition  respecting  three 
&'.4  rifles  belonging  to  the  estate  of  the  late  Horatio  Ames  does  not  come  with!  n  the 
purview  of  the  board.  If,  however,  you  have  any  plans  to  submit  for  the  construction 
of  similar  guns  of  10-inch  and  12-inch  caliber,  the  board  would  be  pleased  to  receive 
them,  with  estimates  of  cost,  and  any  other  information  you  may  be  able  to  give  con- 
cerning them.  I  am  also  directed  to  state  that  the  subject  of  projectiles, |7er  96,  does 
not  properly  come  before  the  board,  but  only  as  an  essential  feature  of  some  system  of 
gun-construction. 

Very  respectfully,  sir, 

C.  E.  BUTTON, 
First  lAeutmant  Ordnance,  Recorder* 
Clifford  Arrick,  Esq., 

Chester,  Massachusetts* 
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L.  B.  No.  39.]  ~  Akmy  Building,  New  York, 

July  26,  1872. 

Sir  :  I  am  directed  to  inform  you  that  the  board  on  heavy  cannon  has  adjourned 
until  the  7th  proximo,  by  which*^  time  it  is  expected  that  all  matter  intended  for  its 
action  will  be  before  it. 

Your  obedient  servant, 

.  C.  E.  DUTTON, 

First  Lieutenant  Ordnance^  Recorder. 
Clifford  Arrick,  Esq., 

Chester  J  Massachusetts, 


No.  76.]  Washington  City,  August  3,  1872. 

Sir  :  I  received  the  letter  of  your  board  of  the  17th,  in  reply  to  mine  addressed  to 
the  Bureau  of  Ordnance  of  the  13th  ultimo  J  also  your  note  of  the  26th. 

The  lOO-pounders  to  which  I  called  the  attention  of  the  Bureau  are  the  only  "  Amos 
guns"  with  "  steel  cores"  ever  made ;  and  until  they  are  subjected  to  trial  none 
others  are  likely  to  be  undertaken,  as  very  certainly  it  would  prove  a  useless  expendi- 
ture of  either  public  or  private  capital  to  continue  the  experiment  in  the  higher 
calibers,  unless  these  prove  their  superiority  in  some  way  in  a  high  degree.  My  plans 
for  shotting  rifled  cannon  extend  to  those  of  any  desired  caliber,  but  do  not  "  essen- 
tially," if  at  all,  constitute  a  "  feature  of  some,"  or  indeed  of  any,  "  system  of  gun-con- 
struction." I  henc*^  conclude  that,  by  the  termsof  your  letter,  as  well  as  of  General  Order 
No.  57,  I  am  excluded. 

Feeling  quite  certain,  however,  that  you  will  not  recommend  for  trial  any  system  ol 
gun-construction  "of  10-inch  and  12-inch  caliber,"  whereof  the  projectile  is  an  "essen- 
tial feature,"  I  deem  it  important  that  those  you  do  recommend  be  properly  shottedtit 
the  trial,  lest  the  whole  performance,  as  it  undoubtedly  would,  go  absolutely  for 
nothing. 

It  has  been  repeatedly  affirmed  by  the  ordnance  authorities  of  the  United  States 
that  the  cast-iron  cannon  of  the  public  service,  known  as  the  Rodman-  and  Dahlgren 
systems,  "  when  use'd  as  smooth-bores,"  are  "  perfectly  reliable,"  and  yet  we  have  not 
had  explained  the  apparent  paradox  that,  "  when  used  as  rifles,"  they  are  "  wholly  un- 
reliable," if  not  "  absolutely  worthless." 

It  will  not  be  controverted  that  any  number  of  Rodman  or  Dahlgren  9-inch,  10-inch, 
and  11-inch  smooth-bore  cannon,  proving  themselves  in  practice  to  be  "  perfectly  re- 
liable," necessarily  demonstrates  thq  proposition  that,  with  cast  iron,  any  series  of  such 
pieces  may  be  produced  of  uniform  manufacture,  and  hence  possessing,  practically,  a 
uniform  capacity  f»)r  work.  Equally  plain  is  it  that  no  series  of  pieces  of  any  other 
system,  fabricated  oC  whatever  material,  can  lay  claim  rationally  to  anything  more 
than  this. 

A  higher  capacity,  where  a  higher  standard  of  material  is  used,  may  be,  and  undoubt- 
edly is,  attainable,  bat;  the  problem  of  reproduction  would  still  be  unsolved,  and,  when 
favorably  demonstrated,  could  give  in  the  end  only  what  we  already  possess,  at  an  im- 
mense increase  in  cost. 

The  excellence  of  the  cast-iron  systems  of  Rodman  and  Dahlgren,  when  used  as 
smooth-bores,  isuot  only  conceded  by  the  intelligent  ordnance-man,  but  their  uniform 
endurance  in  service  has  inspired  even  the  gunners  of  the  Army  and  Navy  with  per- 
fect and  absolute  confidence  in  both  their  efficiency  and  safety.  It  is  not  claimed  that 
at  every  cast  the  san^e  exact  result  is  attainable,  but  experience  has  demonstrated 
that,  under  a  careful  manipulation,  inspection,  and  proof,  an  armament  of  heavy  can- 
non may  be  thus  obtained,  possessing  practically  a  uniform  capacity  for  work. 

The  advocates  of  the  various  "  built-up"  systems  of  heavy  ordnance  are  contending 
rationally  for  merely  a  higher  capacity  than  is  possibly  attainable  with  cast  iron ;  and 
they  do  not  hope  in  the  end  for  more  than  successful  production  and  reproduction  of 
an  indefinite  series  of  pieces,  possessing  a  uniform  capacity  for  work.  More  would  be 
absurd.  While,  therefore,  by  good  management  and  good  luck,  they  may  present  us 
with  a  single  piece  possessing  an  extraordinary  capacity  for  work,  experience  has 
shown  that  the  successful  repetition  of  the  performance  is  exceedingly  problematical, 
and  that  the  production  of  an  armament,  under  any  known  method  of  manipulation,  is 
reasonably  impossible. 

But  another  important  inquiry  arises  in  the  case.  These  cast-iron  systems  may,  and 
in  my  judgment  do,  possess  a  sufficient  capacity  for  the  work  proposed,  and  with  them 
the  same  velocities  are  attainable  that  could  be  were  the  pieces  composed  of  perfect 
masses  of  homogeneous  wrought  iron  or  steel.  This  being  so,  what  is  to  compensate  for 
the  immense  difference  in  cost  ?  No  intelligent  person  would  for  a  moment  entertain 
the  idea  of  substituting  wrought-iron  or  steel  9-inch,  10-inch,  and  11-inch  guns  to  be 
used  as  smooth-bores,  in  place  of  the  cast-iron  Dahlgrens  of  the  Navy,  or  of  substi- 
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tiitinp:  in  the  Army  15-inch  and  20-inch  smooth-bores  made  of  such  material.    Snch 
pretx.*n8ion  would  be  wlthoat  reason,  and  unworthy  of  your  consideration. 

Havinf!^  therefore  a  system  of  gun-construction  wherein  uniformity  of  manufacture, 
and  hence  a  uniform  capacity  for  work,  are  practical  facts,  the  resulting  quality,  uni- 
form endurance,  justifies  the  conclusion  that  the  syst-era  is  not  only  efficient  in  action, 
but  also,  as  affirmed,  perfectly  safe  and  reliable.  We  cannot,  however,  fail  to  perceive 
that  the  logical  prerequisite  here  is  the  imposition  in  practice  of  a  uniform  system  of 
work.  Now,  as  no  two  charges  of  gunpowder,  all  else  being  the  same,  can  be  relied  . 
upon  to  develop  the  same  intensity  of  pressure,  a  uniform  imposition  of  work  might  be 
said  to  be  impossible;  but  the  variance  from  this  source  is  Known  and  within  limits, 
and  the  maximnm  development  furnishes  a  safe  criterion  for  the  establishment  of  a 
practically  uniform  system.     « 

If  with  a  10-inch  Dahlgren,  with  its  spherical  shot  and  service-charge,  we  have  a 
maximum  pressure  of  40,000  pounds,  we  are  within  the  easy  capacity  of  the  piece,  and 
any  variance  to  a  lesser  pressure  would  be  in  its  favor,  never  exceeding  the  maximum ; 
we  hence  have  safety,  and  within  limits  always  below  the  capacity  of  the  piece.  This 
is  practically  a  uniform  system  of  work. 

The  resistance  of  the  projectile  is  of  course  practically  uniform,  and  the  conclusion, 
as  demonstrated  in  action,  is  uniform  endurance.  Wo  hence  have,  as  the  elements  of 
success,  uniform  manufacture,  uniform  capacity,  uniform  work,  uniform  endurance, 
and  hence  a  system  *^  perfectly  reliable.'' 

What  I  propose  to  do  is  to  guarantee  the  same  conditions,  and  hence  the  same  results, 
with  these  guns  as  rifles,  and  what  I  affirm  is,  that  with  none  of  the  projectiles  which 
the  Government  has  in  store  is  such  a  result  possible.  Both  propositions  are  of  easy 
demonstration.  If  such  a  discussion  can  be  brought  within  the  purview  of  your  board, 
and  I  ;^m  permitted  to  submit  my  plans  with  a  view  to  their  adoption,  I  will  do  so 
with  pleasure.  I  will  also  demonstrate  that  the  results  of  practice  in  all  the  matters  of 
success  at  the  object,  excel  in  a  high  degree  anything  attainable  with  any  of  these 
inferior  and  condemned  devices. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

CLIFFORD  ARRICK. 

Colonel  R.  H.  K.  Whtteley, 

President  Meavy-Ordnanoe  Boardj  Army  Building,  ^eto  York. 


iNo.  98.] 

Copy  of  the  reports  of  the  hoards  on  %DrowghtAron  guns^  manufactured  by  Horatio  Ames,  and 

correspondence  relating  thereto. 

Unitied  States  Ordnance  Agency,  New  York, 

Augmt  19, 1872. 

Respectfully  referred  to  the  board  on  heavy  ordnance,  convened  by  General  Orders 
No.  57,  dated  Adjutant-General's  Office  Juue  28,  1872,  as  beaiing  on  the  subject  of 
wrought-iron  gun  construction. 

8.  CRISPIN, 
Brevet  Colonel  United  States  Army,  Major  of  Ordnance, 

Navy  Department,  August  25, 1864. 

Sir  :  By  direction  of  the  President  yon  are  hereby  appointed  member  of  a  board  to 
meet  at  Bridgeport,  Connecticut,  on  the  1st  of  September  next,  of  which  Major-General 
Gillmore,  United  States  Army,  is  president,  for  the  purpose  of  testing  and  inspecting  a 
certain  wrought-iron  cannon  with  a  view  to  determine  its  fitness  for  the  United  States 
service.  You  will  proceed  and  report  for  this  duty  accordingly. 
Very  respectfully, 

GIDEON  WELLES, 
Secretary  of  the  Kavy, 
Commodore  T.  A.  Hunt,  U.  S.  N., 

Boston,  Massadiusetts. 


Ordnance  Office,  War  Department, 

Washington,  August  23,  1864. 

Sir  :  I  transmit  herewith  a  copy  of  an  order  from  the  President,  directing  that  a 
board  of  officers  meet  at  Bridgeport,  Connecticut,  on  the  1st  of  September  next,  to 
inspect  and  test  a  cannon  made  by  Mr.  Ames,  with  the  instructions  of  the  Secretary  of 
War  thereon,  designating  yon  as  the  ordnance  officer  on  said,  board ;  also  directing 
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that  all  Decessary  ammDnition  for  the  trial  he  farDished.    Yon  will  conform  to  this 
order  and  directious,  and  you  are  authorized  to  call  on  any  arsenal  for  such  ammu- 
nition as  may  he  required  to  make  such  trials  as  the  hoard  may  desire. 
Respectfully,  your  ohedient  servauty 

GEORGE  D.  RAMSAY, 
Brigadier-Generalf  Chief  of  Ordnance, 
Miyor  T.  T.  S.  Laidley, 

Inspector  of  Cannon,  ^c,  No.  710  Broadway,  New  York, 

Executive  Mansion,  August  21, 1864. 

Mr. Ames  having  constmcted  certain  wrought-iron  cannon  of  7-inch  caliher, 

which  he  desires  to  have  inspected  and  tested  with  a  view  to  determine  their  fitness 
for  the  United  States  service,  it  is  ordered :  First.  That  a  hoard  of  officers,  to  consist  of 
Major-Geueral  Gillmore  as  president  of  the  hoard,  a  competent  ordnance  officer  to  he 
designated  hy  the  Secretary  of  War,  and  a  competent  officer  to  he  designated  hy  the 
Secretary  of  the  Navy,  shall  he  organized  and  meet  at  Bridgeport,  Connecticut,  on  the 
Ist  day  of  Septemher  next,  with  a  view  of  inspecting  and  testing  the  aforesaid  cannon, 
and  determining  their  capacity  and  fitness  for  the  United  States  service,  with  such 
test.8  aud  trials  as  they  shall  deem  proper,  and  make  report  to  the  President  of  their 
opinion  in  respect  to  said  cannon,  and  their  value  and  fitness  for  the  service. 

Second.  That  the  Ordnance  Bureaus  of  the  War  and  Navy  Departments  shall  provide 
snitahle  shot,  shells,  and  ammunition  for  making  the  aforesaid  tests,  and  provide  all 
the  necessaries  for  a  careful  and  fair  test  of  the  aforesaid  cannon. 

ABRAHAM  LINCOLN. 

In  pursuance  of  the  foregoing  orders  and  suhsequent  orders  from  the  Secretary  of 
War  postponing  the. meeting  of  the  hoard  until  the  15th  day  of  Septemher,  1864,  the 
hoard  met,  and  the  trials  commenced  at  Bridgeport,  Connecticut,  on  the  day  last  men- 
tioned.   All  the  memhers  of  the  board  were  present. 

The  gun  to  he  tested  was  in  rea<liness  and  suitably  mounted.  It  is  of  wrought  iron, 
weighs,  according  to  Mr.  Ames's  statement,  19,400  pounds,  is  bored  to  a  7-iuch  caliber, 
and  is  rifled  with  a  uniform  twist  of  one  turn  in  3.5  feet. 

The  gun  is  built  up  from  the  cascable  on  the  end  of  a  long  cylindrical  port-bar.  The 
end  of  this  bar  is  first  enlarged  by  welding  pieces  around  it.  It  is  then  enlarged  still 
further  by  placing  two  rings  on  the  cud,  one  over  the  other  concentrically,  and  welding 
them  there  in  succession.  Against  the  end  of  the  cylinder,  thus  increased  to  28  inches 
in  diameter,  is  welded  a  circular  plate  or  disk,  also  28  inches  in  diameter  and  4  inches 
thick.  This  disk  is  composed  of  a  ceuter-piece  10  inches  in  diameter,  surrounded  by 
two  concentric  rings,  one  outside  of  the  other,  all  accurately  fitted  together  by  turning. 
The  bottom  of  the  bore  terminates  against  this  disk.  Upon  this  disk  is  welded  a  ring 
of  28  inches  exterior  diameter,  4  inches  interior  diameter,  and  5  inches  thick,  com- 
pounded of  three  concentric  rings,  accurately  fitted  together  by  turning.  The  inner  one 
IS  10  inches  in  exterior  diameter,  and  about  sis.  inches  in  thickness,  so  that  its  ends  pro- 
ject on  either  side  about  half  an  inch  beyond  the  faces  of  the  other  two  rings.  This  is 
intended  to  secure  a  perfect  weld  next  the  bore  and  force  out  the  slag.  , 

Other  compound  rings,  made  in  the  same  manner,  are  welded  on,  one  after  the  other, 
until  the  gun  is  of  the  required  length. 

In  making  the  compound  rings  for  the  small  part  of  the  gun  between  the  trunnions 
anil  muzzle,  the  outer  ring  is  omitted. 

The  gun  remains  in  a  horizontal  position  during  this  process  of  construction,  and 
is  handled  by  means  of  the  liar  projecting  from  the  cascable. 

The  welding  on  of  the  disk  and  rings  is  done  with  a  hammer  worked  horizontally  by 
steam.    A  hammer,  working  vertically,  is  also  used  against  the  sides  of  the  piece. 

The  inntir  ring  of  the  compound  rings  is  made  from  a  block  6  inches  by  10  inches  hy 
10  inches  by  boring  a  hole  4  inches  in  diameter  through  it  and  turniug  off  the  corners. 
The  fibers  and  lamime  of  the  metal  lie  in  planes  at  right  angles  to  the  axis  of  the  gun. 
The  center  and  outer  rings  are  made  like  a  tire  by  bending  the  bars  and  welding  the 
ends  together,  thus  placing  the  layers  of  the  metal  in  cylindrical  surfaces. 

The  trunnions  are  attached  by  being  screwed  into  the  sides  of  the  piece  3  inches. 

The  grooves  of  the  piece  submitted  to  trial  were  found  to  be  only  fifty-eight  thou- 
sandths of  an  inch  in  depth,  which  was  not  sufficient  to  confer  a  rotary  motion  upon  the 
projectile  with  certainty,  as  was  ascertained  after  a  few  trials.  The  board  therefore 
adjourned  to  have  the  grooves  cut  to  one- tenth  of  an  inch  in  depth.  This  having  been 
accomplished,  the  trials  were  resumed  on  the  27th  day  of  September. 

Considerable  delay  and  many  interruptions  in  the  progress  of  the  trials  were  occa- 
sioned by  the  want  of  suitable  projectiles.  Those  of  the  Hotchkiss  x)attern,  which  have 
been  officially  proscribed  for  rifies  of  large  caliber  on  account  of  their  excessive  strain 
upon  the  gun,  were  almost  exclusively  used.    In  weight  they  varied  from  104  to  127 

23  w 
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ponndB.    The  powder  need  was  what  is  known  as  No.  7  experimental  powder,  givinji^ 
a  pressure  of  57,000  pounds  per  sqnare  inch  in  an  8-inch  enn. 

The  charges  w€|p  varied,  increasing  from  13  to  30  pounds,  althongh  it  was  freqnently 
necessary  to  rediiKe  the  higher  charges  in  order  to  accommodate  the  projectiles,  from 
which  the  packing  woold  often  strip,  or  the  cap  hreak,  even  with  comparatively  low 
charges. 

The  proper  instruments  for  determining  the  ranges  of  the  shot,  fired  as  they  were 
over  the  water,  were  not  received  until  the  gun  had  been  fired  600  times,  and  was 
much  enlarged,  giving  a  windage  of  more  than  three-tenths  of  an  inch  over  the  shot, 
and  thereby  causing  a  great  loss  of  velocity  and  range. 

The  initial  velocity  of  the  shot  fired  with  19  pounds  of  powder  was  determined  by 
means  of  the  Vignotte  chronoscope,  when  the  gun  had  been  fired  130  rounds.  The 
Telocity  thus  obtained  was  1,480  feet. 

Owing  to  the  difficulty  experienced  from  the  fragments  of  the  lead  thrown  from  the 
shot  cutting  the  wires  prematurely,  no  efforts  were  made  mbseqtiently  to  obtain  the 
velocities  with  other  charges. 

The  greatest  enlargement  of  the  bore  of  the  piece  for  the  first  one  hundred  rounds 
was  one  hundred  and  twenty-one  thousandths  of  an  inch,  and  at  15  inches  from  the 
bottom.  After  this  enlargement  was  slight  for  each  additional  one  hundred  rounds 
until  we  had  reached  five  hundred  rounds  and  began  to  use  25-pound  charges. 

After  the  six  hundredth  round  the  enlargement  exceeded  three-tenths  of  an  inch, 
which  is  the^eatest  measurement  the  star-gauge  would  record.  This  maximum  en- 
largement extended  for  a  distance  of  3  inches  along  the  bore,  beginning  at  a  point  20 
inches  from  the  bottom. 

When  the  trials  commenced  the  vent  was  in  the  metal  of  the  gnn,  there  being  no 
vent-piece,  and  was  so  much  enlarged  by  the  first  one-hundred  rounds  that  it  had  to 
be  benched.  A  copper  vent-niece,  secured  by  a  steel  plug  screwed  in,  was  inserted 
and  answered  for  the  rest  of  the  firing. 

At  about  the  five  hundred  and  sixtieth  round  it  was  first  discovered  that  the  metal 
of  the  gnn  had  been  so  much  stretched  laterally  at  the  place  of  maximum  interior  en- 
largement that  it  was  plainly  visible  in  a  swell  on  the  outside,  entirely  encircling  the 
piece.  There  was  an  increase  of  one-eighth  of  an  inch  in  the  exterior  diameter  at  that 
place.  This  swell  graduall.v  diminished  to  nothing  at  a  distance  of  4  inches  on  either 
side  of  the  circle  of  greatest  enlargement. 

When  the  gun  had  been  fired  but  nineteen  rounds,  and  before  the  grooves  had  been  out 
to  the  required  depth  of  one- tenth  of  an  inch,a  crack  on  theinside,  sufficiently  wide  and 
deep  to  be  easily  felt  with  a  steel  point,  appeared,  running  a  little  more  than  half  way 
round  the  bore,  at  a  distance  of  25  inches  irom  the  bottom.  This  crack  was  partially 
taken  out  of  the  grooves  in  rerifling  the  piece.  Subsequent  firing  did  not  niaterially 
alter  its  appearance,  or  in  anyway  enlarge  it  on  the  surface  of  the  lands,  while  in  the 
grooves  it  was  gradually  merged  into  or  replaced  by  a  series  of  holes  or  cavities,  one 
m  each  groove,  which  appeared,  one  after  the  other,  as  the  trials  progressed.  The 
first  one  that  attracted  attention  grew  wider  and  deeper,  until,  at  the  two  hundredth 
round,  it  measured  three-eighths  of  an  inch  in  depth,  and  about  1  inch  in  width  at  the 
surface  of  the  bore.  After  the  three  hundredth  round  it  was  If  inches  deep,  and  had 
evidently  penetrated  entirely  through  the  tube  formed  by  the  inner  rings.  Its  pro- 
gress was  then«apparently  arrested,  in  a  greater  or  less  degree,  by  the  metal  of  the 
middle  rings.  After  the  six  hundredth  round  this  cavity  measured  If  inches  in  depth, 
and  about  1^  inches  in  width. 

After  the  seven  hundredth  round  these  cavities  measured  as  follows :  The  largest  If 
inches  in  depth,  and  1^  inches  wide.    The  others  have  enlarged  slightly,  but  are  fcp- 

Sarently  no  deeper.  They  average  about  three-eighths  ofan  inch  deep  and  1  inch  wide. 
t  the  close  of  the  trials,  (seven  hundredth  round,)  the  vent-piece  having  been  used 
six  hundred  times,  the  interior  orifice  of  vent  measured  0.25^'  in  diameter.  Radiatinflr 
f^om  the  entrance  of  the  vent-piece  into  the  bore  are  three  cracks,  one  in  front  and 
two  in  rear,  and  measuring  in  length  0.9^'  and  0.9^'  and  0.6'^  respectively,  and  about 
0.8''  deep. 

The  edges  of  the  lands  are  at  present  bat  slightly  worn,  and  the  rifling  of  the  piece 
not  much  impaired. 

It  is  the  unanimous  opinion  of  the  board  that  Ames's  wrourfit-iron  guns  possess,  to 
a  degree  never  before  equaled  by  a  cannon  of  equal  weight  offered  to  our  service,  the 
essential  qualities  of  great  lateral  and  longitudinal  strength,  and  great  powers  of  en- 
durance under  heavy  charges ;  that  they  are  not  liable  to  burst  explosively  and  with- 
out warning,  even  when  fired  under  very  high  charges;  and  that  they  are  well 
adapted  to  the  wants  of  the  service  genendly,  but  especially  wherever  long  ranges 
and  hi>,h  velocity  are  reqniied. 

It  is  alK)  the  unanimous  opinion  of  the  board  that  Ames's  7-inch  guns,  of  which  he 
has  now  fifteen  nearly  finished,  possess  snfficient  weight  and  strength  to  receive  an 
8-inch  bore,  and  even  greater,  although  not  heavy  enough  for  a  10-inch  bore. 
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The  board  recommend  that,  ia  any  future  contracts  for  these  guns,  the  limits  of 
weieht  for  certain  calibers  be  fixed  by  the  agent  of  the  United  States. 

The  board  further  recommend  that  the  gun  which  they  have  tried  be  re-bored  to 
8  inches  and  rifled,  and  then  submitted  to  another  s.ries  of  tests  similar  to  those 
through  which  it  has  just  passed,  to  be  then  cut  up  for  examination. 

Summary  of  firing. 

Gun  fired  seven  hundred  times  as  follows : 
ith  19  pounds  No.  7  powder. 
Lth  25  pounds  No.  7  powder, 
ith  20  pounds  No.  7  powder, 
ith  13  pounds  No.  7  powder, 
ith  15  pounds  No.  7  powder, 
ith  30  pounds  No.  7  powder, 
ith  21  pounds  No.  7  powder, 
ith  22  pounds  No.  7  powder, 
ith  23  pounds  No.  7  powder, 
ith  17  pounds  No.  7  powder, 
ith  18  pounds  No.  7  powder, 
lth  24  pounds  No.  7  powder, 
ith  25  pounds  cannon-powder, 
ith  20  pounds  cannon-powder, 
ith  19  pounds  cannon-powder, 
ith  15  pounds  cannon-powder, 
ith  17  pounds  cannon-powder, 
ith  13  pounds  cannon-powder, 
ith  25  pounds  cannon  and  mortar  powder. 

In  addition  to  the  foregoing,  Mr.  Ames  states  that  he  fired  from  the  gun,  before  the 
board  assembled,  thirteen  rounds  as  follows: 

10  rounds  with  13  pounds  No.  7  powder. 
1  round  with  16  pounds  No.  7  powder. 
1  round  with  20  pounds  No.  7  powder. 
1  round  with  25  pounds  No.  7  powder. 

The  board  have  the  honor  to  submit  this  report  of  its  proceedings  to  this  date,  and 
have  adjourned  to  await  further  instructions. 

Bkidoeport,  CoNKBcncuT,  October  27,  1864. 

Q.  A.  OILLMORE, 
Major-General  Volwnteers,  President  of  Board, 

T.  A.  HUNT, 
Commodore^  United  States  Navy, 
T.  T.  S.  LAIDLEY, 

Major  of  Ordnance, 

'  The  PiUSSIDENT  OF  THB  UNITED  StATBS, 

Waskingtony  D.  C, 

(NoTB.— The  detailed  target-records  of  firing  the  Ames  gun  are  too  yoluminoos  for  pablioatioa  with 
tikis  report,  and  are  therefore  omitted.] 


380  times  w 

114  times  w 

65  times  w 

20  times  w 

12  times  w 

6  times  w 

5  times  w 

5  times  w 
4  times  w 

'  3  times  w 
3  times  w 

2  times  w 
37  times  w 
24  times  w 

6  times  w 

3  times  w 
3  times  w 
2  times  w 
6  times  w 


Falls  Villaoe,  Connbctigut,  Jmie  13, 1866. 

Sir  :  I  have  the  honor  to  inclose  herewith  the  report  of  the  board  on  the  wrought- 
iron  100-pounder  guns  manufactured  by  ^oratio  Ames  at  this  place. 

The  board  has  been  dissolved  this  day,  as  directed  in  your  instructions  of  the  6th 
instant. 

I  am,  very  respectftilly,  your  obedient  servant, 

T.  A.  HUNT, 
Commod&re  ani  Inspector  of  Ordnance. 
Commander  H.  A.  Wise,  U.  S.  N., 

Ckitf  of  Bnrean  of  Ordnance,  Navy  Department^  Waahingtony  D,  C, 


Faix's  Villagb,  Comjnecticut,  June  13, 1866. 

Sir  :  In  accordance  with  yoar  order  of  the  5th  instant,  the  board  convened  at  this 
place  as  therein  directed  to  examine  the  wrought-iron  guns  manu&otnred  by  Horatio 
Ames,  and  respectfully  report  as  follows : 

We  commenced  with  the  examination  of  the  five  gnns  that  had  been  offered  for 
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proof,  foar  of  whicli  had  been  fired,  and  one,  No.  2,  was  withdrawn  by  the  agent  of  Mr. 
Ames  before  firing  on  acconnt  of  a  defect  in  the  bore,  and  is  now  being  bored  out  to  be 
lined  with  steel.  The  bores  of  thb  remaining  four  gnns  No.  1,  3,  4,  and  5,  were 
thoroughly  examined  and  impressions  taken  of  the  vents  and  different  parts  of  the 
bore  where  defects  were  yisible.  The  impressions  indicated  the  same  defects  as  had 
been  previously  found  in  the  bore  by  Commodores  Hitchcock  and  Hunt,  at  the  time  the 
guns  were  subjected  to  the  powder-proof,  the  reports  and  impressions  of  which  have 
been  sent  to  the  bureau.  No  other  defects  were  discovered  except  in  the  cavity  at  the 
bottom  of  the  bore  of  gun  No.  '4,  which  by  inserting  a  hot  iron  rod  was  found  to  be 
four  inches  in  depth. 

The  board  are  of  opinion  that  guns  can  be  made  on  Mr.  Ames's  plan  without  mate- 
rially injuring  the  strength  of  the  wrought  iron  ;  and  w^hen  the  welding  is  skillfully 
effected  a  stronger  gun  can  be  made  in  this  way  than  in  any  other  of  which  the  board 
have  any  knowledge. 

Experience  has  shown  that  all  the  guns  made  on  this  plan  have  not  been  welded 
perfectly,  two  7-inch  ^uns  having  been  broken  in  firing  ten  rounds  of  20  ponnds  of 
powder  and  a  rifle  projectile  of  125  pounds,  though  they  gave  previously  no  evidence  of 
defective  welding. 

Mr.  Ames  thinks  that  the  experience  gained  in  the  manufacture  of  the  gnns  hereto- 
fore made  has  enabled  him  to  produce  in  these  better  guns  than  those  above  referred  to. 

Whether  it  is  possible  to  make  on  this  plan  guns  which  can  bo  relied  upon  in  all  cases 
is  a  question  that  the  board  do  not  feel  competent  to  decide,  at  this  state  of  develop- 
ment of  the  process,  but  they  are  of  opinion  that  the  importance  of  the  subject,  the 
necessity  of  introducing  stronger  rifle-guns  than  any  now  in  service,  warrants  a  fuller 
trial  of  the  plan  before  pronouncing  definitely  against  it. 

The  expeviments  with  these  wrought-iron  guns  have  been  thus  far  limited,  and  the 
only  tests  to  which  they  have  been  subjected  are  those  with  very  large  charges. 

It  is  not  known  what  endurance  they  would  show  if  fired  with  ordinary  service- 
charges,  the  experience  gained  on  such  matters  not  being  sufficient  to  enable  us  to 
judge  with  any  degree  of  ceitainty  from  what  they  have  undergone,  what  number  of 
rounds  they  would  endure  if  smaller  charges  were  used. 

The  mode  of  manufacture  of  these  guns  is  such  that  the  strength  of  each  gun  de- 
pends entirely  upon  the  skill  with  which  it  has  been  made,  the  perfection  of  the  dif- 
ierent  welds,  so  that  it  is  not  possible  to  determine  the  strength  or  endurance  of  one 
sun  from  the  knowledge  of  that  of  another  gun  of  the  same  lot.  The  board  can  tiot  there- 
fore pretend  to  decide  upon  the  safety  of  the  seven  guns  which  have  not  been  fired  or 
tested  in  any  manner. 

Cue  of  the  guns  under  consideration  has  been  fired  220  times  with  a  rifled  projectile 
weighing  100  pounds  and  a  charge  of  20  pounds  of  No.  7  powder,  without  breaking — a 
much  severer  test  than  any  gun  in  service  is  known  to  have  withstood.  What  further 
endurance  it  may  exhibit  cannot  be  told  without  further  experiment,  though  it  is  be- 
lieved it  may  be  fired  many  times  with  service-charges  without  much  further  altera- 
tion in  its  condition. 

Before,  however,  the  board  should  feel  at  liberty  to  recommend  to  the  Bureau  the 
reception  of  these  guns,  they  deem  it  desirable  that  further  trial  should  be  made  with 
them  to  test  more  thoroughly  their  endurance  with  such  charges  as  will  be  fired  in 
them  in  actual  service. 

Thus  far  it  has  not  been  found  practicable  to  get  a  projectile  that  will  stand  the 
charges  of  powder  used  in  these  guns,  so  that  the  strain  to  which  these  guns  have  been 
subjected  is  an  exceptional  one,  greater  than  that  to  which  the  gun  would  ever  be 
called  upon  to  bear,  at  least  until  an  improvement  is  made  in  the  projectiles ;  and 
though  it  has  been  proved  that  the  guns  of  this  lot  thus  far  tried  will  withstand  this 
strain,  and  the  g[un  may  be  fired  with  these  excessive  charges,  it  is  deemed  of  import- 
ance before  making  any  recommendations  in  reference  to  their  disposal  that  some  gun 
of  the  lot,  say  No.  5,  which  has  already  been  fired  fifty  rounds  with  20  pounds  of 
powder,  should  be  fired  one  thousand  rounds  with  12  pounds  of  powder  and  100-pound 
projectiles,  and  if  it  should  stand  the  test,  then  to  be  fired  further  with  15-pound 
charges,  and  finally  with  20-pound  charges. 

Very  respectfully,  we  are,  your  obedient  servants, 

T.  A.  HUNT, 

Commodoref  United  States  Navy. 

WM.  ROGERS  TAYLOR, 

Captaiiif  United  States  Navy. 
T.  T.  S.  LAIDLEY, 
Brevet  Colonel  and  Major  of  Ordnance, 

Commander  H.  A.  Wise, 

Chitf  of  Bureau  of  Ordnance,  Washington,  D.  C. 
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Boston,  Massachusbtts,  June  25, 1866. 

Sir:  Tour  letter  of  the  20th  instant,  in  relation  to  the  report  of  the  board  on  the 
Ames  guns,  is  received. 

In  reply  to  the  question,  "Does  the  hoard  consider  these  wrought-iron  lOO-ponnders 
snitable  and  safe  guns  in  every  respect ;  and  does  it  recommend  the  Bureau  to  accept  any 
or  all  of  them  for  service  in  the  Navy  of  the  United  States  f^'  I  would  state  that  I  would 
not  consider  those^that  have  been  fired  with  20-pound  charges  (Nos.  1, 3, 4,  and  5,)  suit- 
able and  safe  guns  in  every  respect^  nor  would  I  recommend  that  those  guns  should  be  re- 
ceived for  service  in  the  Navy  of  the  United  States.  The  other  guns  that  have  not 
been  fired,  I  can  form  no  opinion  of,  except  from  the  effect  that  the  powder-proof  has 
had  on  those  that  have  been  proved.  As  all  of  them  have  been  forged  from  the  same 
iron,  and  manufactured  with  the  same  care,  and  as  all  were  free  from  any  visihUi  de- 
fects, I  can  see  no  reason  why  those  tbat  have  not  been  subjected  to  proof  should  stand 
the  powder-proof  any  better  than  those  that  have  been  proved,  that  is  with  20-pouud 
charges  and  a  shell  weighing  100  pounds.  If,  therefore,  they  are  to  endure  any  num- 
ber of  rounds  of  20  pouuds  of  powder  and  shell  weighing  100  pounds,  I  could  uot  rec- 
ommend that  they  should  be  received  for  service  in  the  Navy,  nor  do  I  consider  them 
safe  and  snitable  guns  in  every  respect,  for  I  do  not  believe  they  can  endure  many 
fires  of  these  charges  without  showing  some  defects  which  would  cause  a  doubt  as 
to  their  efficiency  and  safety. 

In  explanation  of  the  report  of  the  board,  I  would  state  that  one  of  these  guns,  No.  4, 
bad  been  fired  two  hundred  and  twenty'  times  with  20-i)ouud  charges  and  a  shell  weigh- 
ing 100  pounds,  ten  times  with  15-pound  charges,  and  nve  times  with  10-ponnd  charges, 
making  in  all  two  hundred  and  thirty-five  times,  which,  I  think,  tested  the  strehgth  of 
the  welding  fairly,  l|ut  the  defects  at  the  bottom  of  the  bore  were  sufficient  to  con- 
demn the  gun.  I  wislicd  to  know  then  what  eifect  less  powder,  say  12  pounds,  the 
ordinary  charge,  would  have  on  the  bottom  of  the  bore;  therefore,  gun  No.  5,  which 
had  been  fired  fifty  times  with  20-pound  charges  and  100-pound  shell,  (which  gave  the 
welding  a  fair  trial,)  was  recommended  to  be  fired  with  12-pound  charges,  to  see 
the  ffPect  it  would  have  on  the  bore.    If  the  same  defects  began  to  be  developed  as  in 

fun  No.  4,  after  a  series  of  fires,  then  the  firing  to  cease  and  the  gun  to  be  condemned ; 
nt  if  the  bore  was  not  materially  damaged,  then  more  confidence  might  be  had  in  the 
other  guns.  It  is  true  that  in  welding  such  large  masses  of  iron  some  of  the  weldings 
may  not  be  perfect,  although  the  greatest  care  may  be  used  in  their  manufacture,  and 
which  cannot  be  seen  when  the  gun  is  furnished  ;  that  is  a  risk  that  must  necessarily  be 
incurred  in  the  manufacture  of  all  wrought-iroi^  guns.  Two  of  the  Army  guns  made 
by  Mr.  Ames  burst  by  the  blowing  off  oi  the  breech,  one  at  the  first  fire,  the  other  at 
the  ninth  fire ;  since  then,  in  the  manufacture  of  guns  for  the  Navy,  more  care  has  been 
observed  In  the  heating  and  welding,  and  the  manufacturer  thinks  that  he  has  over- 
come that  difficulty ;  it  may  be  so,  as  thus  far  in  the  proof  none  have  burst,  although 
one  of  them  (No.  4)  has  endured  a  severe  trial.  I  thought,  therefore,  that  if  gun  No.  5, 
which  had  been  fired  fifty  times  with  20-pound  charges,  stood  the  trial  of  a  series  of 
rounds  with  12  pounds  of  powder  without  further  material  injury  to  the  bore,  some 
proof  of  a  few  heavy  charges  might  be  determined  on  to  test  the  strength  of  the  weld- 
rag  in  the  other  guns,  without  injuring  them  for  service.  Some  risk  must  be  incurred 
in  all  guns,  cast  as  well  as  wrought  iron. 

As  these  guns  have  been  made  by  Mr.  Ames  at  a  great  expense  of  time  and  money, 
and  as  the  Qovernment  have  no  reliable  rified  gun  for  heavy  charges,  I  thought  that, 
with  the  approval  of  the  Bureau,  a  further  trial  of  their  strength  and  endurance  would 
be  more  satisfactory  to  all  concerned. 
I  have  forwarded  copies  of  your  letter  to  Captain  Taylor  and  M^or  T.  T.  S.  Laidley. 
I  am,  very  respectfully,  your  obedient  servant, 

T.  A.  HUNT, 
Inspector  of  Ordnance, 
Commander  Hbnrt  A.  Wise,  U.  S.  N., 

Ckitf  of  Bureau  of  Ordnance,  IFaehington,  D.  C, 


Newport,  Rhode  Island,  June  27, 1866. 

Sir  :  I  have  received  from  Commodore  Hunt  a  copy  of  year  letter,  dated  20th  instant 
in  reference  to  the  report  of  the  board  on  the  Ames  guns,  requiring  "  an  explicit  and 
categorical  reply "  to  questions  propounded  in  yonr  order  to  the  board,  dated  June 
6y  1866. 

I  have  no  hesitation  in  expressing  my  opinion  that  none  of  the  100-pounder  rifled 
wronght-iron  guns  made  by  Mr.  Ames,  which  have  been  subjected  to  proof,  are  safe 
guns  for  *^  service  in  the  Navy  of  the  United  States."  They  have  all  been  injured  more 
or  less  by  firing,  and  althongh  it  is  possible  or  even  probable  that  they  would  undergo 
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greater  endurance,  I  conld  not  advise  theBnrean  to  place  either  of  them  on  board  ship, 
where,  if  they  should  burst,  the  consequences  might  be  so  deplorable. 

An  examination  of  two  guns  which  burst,  one  at  the  first  and  the  other  at  the  ninth 
fire,  inclines  me  to  doubt  uie  safety  of  any  guns  which  have  been  made  on  this  plan. 
I  think  it  possible  that  guns  may  be  made  on  Mr.  Ames  theory  which  will  be  perfectly 
strong  and  safe ;  two  such  guns  have  already  sustained  extraordinary  tests,  though 
one  of  them  is  so  much  injured  that  it  may  be  expected  to  fly  to  pieces  at  any  future 
discharge. 

The  great  difficulty  consists  in  obtaining  uniformly  good  workmanship,  whereby  the 
welding  may  invariably  be  perfect.  Practical  workmen  assure  me  that  no  certaintjf 
exists  of  attaining  this  result  in  all  cases.  Therefore,  some  guns  may  be  perfectly  strong 
while  others,  made  by  the  same  men,  may  prove  worthless. 

The  guns  which  have  not  been  fired  were  examined,  and  they  present  a  fair  appear- 
ance. Mr.  Oliver  Ames  assured  me  that  they  have  beeu  made  with  greater  care  than 
some  which  have  preceded  them ;  but  it  is  impossible  for  me  to  form  any  opinion  con- 
cerning them,  except  the  general  one  drawn  from  the  examination  and  condition  of 
those  which  have  been  fired.  I  cannot,  therefore,  advise  the  Bureau  to  accept  them 
for  "  service  in  the  Navy  of  the  United  States." 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

WM.  ROGERS  TAYLOR, 
Captain  and  Itispector  of  Ordnance. 

Commander  H.  A.  Wise,  U.  S.  N., 

Chi^  of  Bureau  of  Ordnance,  Washingtonf  D.  C. 


New  York  Arsenal,  June  28, 1866. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  a  copy  of  your  letter  of  the  20th 
instant,  addressed  to  Commodore  T.  A.  Hunt,  asking  for  '*  an  explicit  and  categorical 
reply"  to  the  question,  "  Does  the  board  consider  these  wrought-irou  100-ponuders  suit- 
able and  safe  guns  in  every  respect,  and  do  tbey  recommend  the  Bureau  to  accept  any 
or  all  of  them  for) service  in  the  Navy  of  the  United  States?" 

I  am  of  the  opinion  that  the  answer  given  in  the.repoit  of  the  board  is  as  explicit  as 
the  information  placed  before  them  on  the  subject  would  warrant  them  in  expressing. 

If  pressed  for  a  further  reply,  I  am  constrained  to  say  that  I  do  not  know  whether  the 
^ns  are  suitable  and  safe  in  every  respect  or  not,  and  therefore  make  no  recommenda- 
tion. 

To  the  course  of  remarks  given  in  the  report  of  the  board  it  may  be  proper  to  add 
that  the  impossibility  of  determining  without  trial  whether  one  of  these  guns  be  safe 
or  not,  is  the  same  as  that  which  exists  in  the  case  of  an  ordinary  musket-barrel.  No  one 
can  venture  to  say  that  a  musket-barrel  is  safe  until  it  has  been  proved;  much  less 
can  it  be  said  of  a  gun  of  the  size  of  these  100-pounders,  that  it  is  safe  till  it  has  been 
fired  with  large  charges. 

As  the  perfection  of  the  weld  of  a  musket-barrel  is  determined  by  firing  it  with 
proof-charges,  and  afterward  finish  boring  it,  so  may  it  be  possible  to  determine  the 
strength  of  guns  made  like  these  100-pouuders  in  a  similar  manner. 

But  there  are  other  qualities  required  in  large  guns  besides  strength,  and  whether 
these  lOU-pounders  possess  them  can  only  be  definitely  settled  by  firing  some  of  them 
a  great  number  of  times  with  the  service-charges  proposed  to  be  used  in  them,  and 
hence  the  recommendation  of  the  board. 

Very  respectfully,  your  obedient  servant, 

T.  T.  S.  LAIDLEY, 
Brevet  Colonel,  Major  of  Ordnance, 

Commander  H.  A.  Wise,  U.  S.  N., 

^   Chief  of  Bureau  of  OrdnanoCy  I^avy  Department, 


JAMES  A.  BALL. 

H.  O.  No.  14.]  18  Maiden  Lane,  New  York,  July  9, 1872. 

Colonel:  I  have  the  honor  to  ask  the  particulars  of  time'  and  place  of  meeting  of  the 
boara  on  neavy  ordnance  matters,  of  which  you  are  president. 

I  represent  the  interests  of  Mr.  James  Ball,  of  the  Cold  Spring  Foundery,  who  has  a 
model  and  drawings  of  a  new  gnu  and  projectile  to  present  before  you ;  he  having 
been  notified  from  the  Ordnance  Bureau  to  do  so.  A  3-inch  gun  is  now  being  made  on 
his  model. 

Mr.  Ball,  I  understand,  is  entitled  to  much  of  the  credit  of  making  the  gun  and  pro- 
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Jectile  of  Parrott  a  practical  snccess;  and  the  plans  for  his  new  gun  have  been  fayor- 
ably  received  in  the  Ordnance  Department;  Washington. 
Kespectfully, 

JAMES  F.  HAUi. 
Colonel  R.  H.  K.  Whitkley, 

,  President  Ordnance  Board,  XJ,  3,  A, 


No.  23.] 

[James  A.  Ball.  Papers  withdrawn;  see  resolntion  of  the  board,  proceedings  of  Jnly 
15, 1872.] 


No.  61.]  JrLY  24, 1872. 

Genbbal:  I  have  not  been  able  to  get  away  dnring  the  hours  of  your  session,  but 
inclose  descriptions,  &c.  ^ 

I  ho^te  to  have  a  3i-inch  shot  and  rod  ready  to  submit  to  you  on  Monday ;  and  if  yon 
are  in  session  I  will  call  on  that  day. 
RespectAilly, 

JAMES  F.  HALL. 
General  R.  H.  E.  Whitkley,  President, 


No.  61.]  New  York,  Jit^y  15, 1872. 

General  :  I  have  the  honor  to  present  herewith  a  model,  together  with  description, 
of  a  rilled  breech-loading  cannon  invented  by  me.  \ 

The  simplicity  of  my  invention,  which  I  esteem  as  its  important  feature,  enables  it 
to  be  readily  understood  on  examining  the  model. 

A  lever  is  attached  to  a  pinion  that  moves  a  straight  breech-piece  backward  or  for- 
ward by  a  single  motion.  The  breech  being  closed,  one  motion  of  the  lever  moves  the 
breech-piece,  so  that  the  hole  through  it  will  coincide  with  the  bore  of  the  gun.  The 
load  is  then  inserted,  the  gun  remaining  all  the  time  in  battery.  A  counter  motion  of 
the  lever  moves  back  the  breech-piece  and  the  gun  is  ready  to  Are. 

I  claim  simplicity  in  construction,  and  consequent  non-liability  of  the  gun  to  get  out 
'  of  order;  that  it  is  easily  cleaned  and  is  not  liable  to  heat;  that  it  may  be  fired  with 
rapidity ;  that  it  may  be  easily  disabled  by  drawing  out  a  pin  and  removing  the  breech- 
piece;  and  that  the  gunners  are  not  exposed  while  serving  the  piece. 
I  am,  general,  very  respectfully,  yours, 

JAMES  A.  BALL, 
By  JAMES  F,  HALL, 

His  Attorney  in  fact. 

Address:  General  James  F.  Hall,  18  Maiden  Lane,  New  York. 

General  Robert  H.  K.  Whiteley, 

President  of  Board  for  Experiments  and  Teats  of  Heavy  Bifled  Ordnance, 


No.  61.]  New  York,  July  15, 1872. 

General  :  I  have  the  honor  to  present  herewith  a  model,  together  with  drawings 
and  descriptions,  of  a  rifled  cannon  and  projectile  for  the  same,  invented  by  me. 

Fi^.  1  represents  the  cannon,  which  may  be  of  any  desired  shape.  The  bore  of  the 
gun  IS  prolonged  through  the  breech,  but  of  less  diameter.  The  proportion  of  the 
diameter  of  the  bore  to  the  diameter  of  its  prolongation  through  the  breeco,  in  a  S^-inch 
gun,  is  as  3^  inches  to  H-iuch ;  the  correct  proportions  for  larger  calibers  will  be  ascer- 
tained by  determining  the  preponderance  of  the  shot  as  hereintulter  explained.  The  bore 
through  the  breech  should  be  made  so  that  the  rod  attached  to  the  shot  will  pass 
snugly  but  freely  through  it. 

Fig.  2  represents  the  shot,  which  may  be  made  of  any  of  the  ordinary  shapes.  To 
the  rear,  or  base  of  the  shot,  is  attached  a  rod  or  tube,  which,  where  the  gun  is  loaded, 
passes  through  the  bore  in  the  breech.  The  rod  or  tube  should  be  a  little  longer  than 
the  bore  of  the  gun.  The  rod  is  attached  to  the  shot  by  being  cast  into  it  with  a 
shoulder.    (Fig.  2,  a.) 

With  solid  shots  1  propose  to  use  iron  or  steel  rods,  and  with  shells  tabes.    Tlie 
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tnbes  may  be  filled  with  explosive  materials,  like  rockets  or  Roman  candles,  and  nsed 
for  signals  as  well  as  to  add  to  the  velocity.  The  tubes  are  cast  into  the  shells  in  the 
manner  that  the  rods  are  cast  into  the  shots.    (BMj^.  3,  a.) 

The  preponderance  of  the  i)rojectile  should  be  in  favor  of  the  shot  or  shell  at  its 
junction  with  the  rod  or  tnbel 

The  cartridge  may  be  of  ordinary  cartridge  or  of  compressed  powder,  but  so  ar- 
ranged that  the  rod  or  tube  may  pass  through  it.  In  loading,  it  is  slipped  on  the  rod 
nntu  it  meets  the  shot ;  the  rod  is  then  inserted  into  the  gun,  and  instead  of  ramming 
the  ball  home  from  the  muzzle  it  may  be  pulled  home  by  the  rod  as  soon  as  the  rod  has 
passed  through  the  bore  in  the  breech  to  the  rear  of  the  gun,  thus  saving  the  gunners 
from  exposure. 

The  rear  of  the  cartridge  may  be  furnished  with  a  disk  of  copper  or  other  material, 
so  as  to  more  thoroughly  prevent  the  escape  of  gases  through  the  bore  in  the  breech. 

I  do  not  believe  that  there  will  be  any  necessity  for  this  disk,  as  the  result  of  my 
own  experiments  shows  that  there  is  practically  no  escape  of  gases  through  the  bore 
in  the  breech.  The  operation  is  very  much  the  same  as  that  of  a  piston-rod  in  an 
engine. 

I  claim  that  there  will  be  a  more  complete  combustion  of  the  powder  on  account  of  the 
increase  in  the  area  of  the  surface  in  the  cartridge ;  and  that  notwithstanding  the 
additional  weight  of  the  projectile  on  account  of  the  rod  or  tube,  the  initial  velocity 
of  the  projectile  will  be  greater ;  that  the  rod  or  tube  will  correct  the  acceleratory 
motion  of  the  shot,  and  will  prevent  it  from  tumbling;  that  the  aim  will  be  more 
exact,  and  the  range  and  penetration  greater;  that  less  elevation  will  be  required; 
and  that  when  the  shot  strikes  its  object  it  will  not  glance  off,  but  will  be  held  to  its 
work  until  its  force  is  expended. 

I  am,  general,  very  respectfully,  yours, 

JAMES  A.  BALL, 
By  JAMES  F.  HALL, 
•  y  Mis  Attorney  in  foot. 

Address :  General  James  F.  Hall,  18  Maiden  Lane,  New  York. 

General  Robert  H.  K.  Whiteley, 

President  of  Board  for  Experiments  and  Tests  of  Heavy  Bifled  Ordnance. 


BOCHUM  MINING  AND  CAST -STEEL  MANUFACTURING  COMPANY. 

H.  O.  No.  7.]  Office  of  Hermann  Boker  &,  Co.,  &c., 

New  York,  July  2, 1872. 

Coi/)nel:   Agreeably  to  your  verbal  instructions  we  telegraphed    to-day  to  the 
Bochum  Mining  and  Cast-Steel  Manufacturing  Company,  Bochnm,  Prussia: 

**  How  soon  and  at  what  price  can  you  deliver  12-inch  caliber  guns  f    Ordnance 
board  in  session  this  month  to  receive  specifications." 
And  to  Horstman  &  Co.,  bankers,  Loildon : 

"  Qet  from  Vavasseur,  Bear  Lane,  drawing  and  specification  of  12-inch  oast-steel 
breech  and  muzzle  loading  rifled-guus.    Express  immediately.    Get  Stevens's  books. 
Express  immediately.'' 
And  also  telegraphed  to  Horstman  &  Co.  on  the  27th  nltimo : 

"  Receive  and  pay  Stevens,  London,  17  Hamilton  street,  for  books  for  United  States." 
Awaiting  replies,  we  remain  yours,  respectfully, 

HERMANN  BOKER  &  CO. 
Colonel  S.  Crispin, 

Major  of  Ordnance,  comer  Greene  and  Houston  Streets^  City, 

[Indorsement.] 

United  States  Ordnance  Agency, 

New  Torkj  July  10,  1872. 

T^Aqpectfully  referred  to  the  board  on  heavy  ordnance,  convened  by  General  Orders 
>ffo  57,  dated  June  28, 1872. 

S.  CRISPIN, 
Brevet  Colonel,  U.  S.  A.,  Major  of  Ordnance, 


Ho.  17.]  Office  of  Hermann  Boker  &  Co., 

New  York,  July  9,  1872. 

Coix>NEL :    We  have  received  a  dispatch  from  the  Bochnm  Mining  and  Cast-Steel 
Manufacturing  Company,  Bochum,  Prussia,  with  offer  of  cast-steel  rifled,  12-inch  caU- 


CHIEF  'OF   ORDNANCE.  361 

« 

ber,  muzzle-loader,  weight  of  barrel  abont  33,000  pounds,  weight  of  armor  rings  about 
36,000  poiiDds,  total  weight  about  69,000  pounds,  to  be  delivered  at  European  shipping 
port,  within  one  year  from  date  of  order.  Specifications  are  now  under  way  and  wiS 
be  duly  presented. 

Yours,  respectfully, 

HEBMANN  BOEEB  &  CO. 
Colonel  S.  Crispin, 

Major  of  Ordnance^  Greene  and  Houston  Streeta,  City, 

[  Indorsement.] 

United  States  Ordnance  Agency, 

New  York,  July  10,  1872. 

Bespectfully  referred  to  the  board  on  heavy  ordnance,  convened  by  General  Orders 
No.  57,  dated  June  28, 1872. 

S.  CBISPIN, 
Brevet  Cplonelf  U,  5.  A.f  Major  of  Ordnance, 


H.  O.  No.  8.]  Office  of  Hermann  Bokrr  &,  Co., 

New  York,  July  10,  1872. 

Colonel  :  We  have  the  pleasure  to  hand  tracing  of  cross-section  of  the  shell  for 
Bochum  cast-steel  6  pound  (Prussian  standard)  rifled  gun,  which  we  sent  to  you  some 
time  ago. 

In  regard  to  your  inouiries  as  to  the  steel-lined  Bodman  g^ns,  we  have  received  the 
following  notes  from  the  Bochum  Mining  and  Cast-Steel  Manufacturing  Company. 
In  the  absence  of  spccitioations  of  the  guns  to  be  changed  in  that  manner  no  definite 
methods  can  be  proposed,  but  the  following  general  observations  are  respectfully  sub- 
mitted : 

''The  system  of  changing  cast-iron  smooth-bores  into  steel-lined  rifled  breech- 
loaders has  been  abandon^  in  England,  after  thorough  and  manifold  trials,  and  has  not 
been  tried  in  Prussia. 

"  The  cast-steel  lining  for  muzzle-loaders  appears  to  be  more  feasible,  and  unless  the 
steel  barrels  are  to  be  inserted  at  the  works  it  would  be  advisable  to  furnish  them 
bored  out  and  turned  from  the  roagh  to  a  nearly  finished  state.  This  seems  necessary 
because  the  turning  and  boring  are  the  only  means  to  ascertain  whether  the  steel  bar- 
rels are  free  from  flaws,  and;  barrels  in  the  rough  could  only  be  delivered  at  the  risk  of 
the  purchaser. 

''  The  Bochum  company  offers  to  make  one  or  a  few  of  these  barrels  experimentally, 
and  incidentally  proposes  as  most  convenient  for  the  present  manufacturing  arrange- 
ments to  furnish  barrels  of  the  following  dimensions,  to  wit :  For  10-iuch  caliber, 
smooth-bores,  rifles  of  21  centimeters  cahber;  for  8-inch  caliber,  smooth-bores,  riflee 
of  15  centimeters  caliber. 

"  The  above  metrical  dimensions  are  the  Prussian  standard,  and  are  worked  at  present 
at  the  Bochum  works.'' 
Yours,  respectfully. 

HEBMANN  BOEEB  db  CO. 

Colonel  S.  Crispin, 

Major  of  Ordnance,  comer  Oreene  and  Houston  Streets,  City, 

[Lidonement] 

Unttsd  States  Ordnance  Aoengt, 

New  York,  July  10, 1872. 

Bespectfully  referred,  together  with  its  inclosures,  to  the  board  on  heavy  ordnance, 
convened  by  General  Orders  No.  57,  dated  AdJutant-GeneraPs  Office,  June  28, 1872. 

S.  CBISPIN, 
Brecet  Colonel,  U,  S,  A,,  Major  <^  Ordnance. 


L.  B.  No.  6.]  Office  of  United  States  Ordnance  Aoxnct,  ^bc., 

New  York  City,  July  11, 1872. 

Bib  :  I  have  the  honor  to  request  that  a  copy  of  the  record  of  the  mechanical  tests 
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made  by  General  Rodman  with  a  east-steel  cylinder,  fabricated  by  the  Bochum  Mann  - 
facturing  Company,  be  furnished  for  the  information  of  the  board  on  heavy  ordnance. 
Very  respectfully,  your  obedient  servant, 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordnance,  and  President  of  Board. 
Chibf  of  Ordnance,  Unitbd  States  Army, 

WashingUm,  D.  C. 

[  Indorsement.] 

Respectfully  returned  to  Colonel  R.  H.  K.  Whiteley,  president  of  the  board  on  heavy 
rifled  ordnance,  with  the  report  asked  for. 
By  order  of  the  Chief  of  Ordnance. 

S.  V.  BEKfiT, 
«  Major  of  Ordnance. 

Ordnance  Office,  July  12, 187S. 


No.  29.] 


I'lncloaares.] 


I. — Table  showing  extensionf  restorationf  and  permanent  set  per  inch  in  length  caused  hy  the 
undermentioned  weights  per  inch  of  section,  applied  g^'adually,  acting  on  a  solid  cylinder  10 
inches  long  and  l.l^id  inches  in  diameter,  cut  from  the  exterior  of  atrial  cylinder  4  feet  long 
and  2  feet  in  diameter,  of  hammered  east  steel,  made  by  the  Bochum  Mining  and  Cast  Steel 
Company,  Bochum,  Prussia. 
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The  iitrain  was  then  taken  off,  and  on  being  applied  again  the  specimen  broke  before  56,000  pounds 
was  reached. 
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n. — Table  thvoHng  tke  extauitm,  niitoralion,  and  permaitent  tet  per  mA  ■«  Utiglk  caused  bf 
He  undermenUoiitd  wdghte  per  iquare  inak  of  eeclion  acting  on  a  aolid  egtinder  10  ittdia 
long  and  l.ViSindtameter,  out  from  near  the  ant  of  a  trial  cglinder  of  harantered  coat  tieel, 
madebjf  tke  Bodtum  MiMng  and  Caet  Steel  Company,  BoiAujn,  Pnuna, 
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III. — Table  ihoiting  ilu  rxieneion,  reatoralion,  and  pfrmanent  letper  inch  in  length  eaiited  by 
the  UHda^mmtioned  uieighta  per  equare  inch  of  aection ,  acting  graduatlj/ on  a  aolid  of/linder 
10  inche*  in  length  and  1.128  inches  in  diameter,  cut  from  the  louier  end  and  perpendiouiar 
to  the  axit  of  a  trial  cglinder  <if  hammered  caet  steel,  made  bg  the  Bodiaia  Miaiiig  and  Cait- 
SleA  Company,  Boeham,  Frasaia. 
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IT. — JMU  Ainei«{i  Oie  txtauion,  rettoration,  and  permanent  »et  per  inck  in  length  oatued  ty 
Ike  repealed  appliaatioH  of  Ike  under-nientioiied  tcdghti  per  tqnore  incA,  aeing  gradualls  on 
a  lolQ  cjilituter  10  iHehe*  long  and  1.128  inehet  in  dianieler,  cut  from  Ihe  ocUtxot  of  a  trial 
yiinder  of  tuanxMred  out  tUel,  ntade  ftjr  tiie  Boekian  Mining  and  Oaet-Stek  Ctrnpany 
BoiAuM,  Prustia. 
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T. — Table  thoKing  the  eompreuicn,  reitoration,  and  permanent  eet  per  Inch  in  length  oiiu«eil 
bg  the  under-meritiontd  viHghU  per  equare  inch  <lf  eecHim  acting  gradaaUg  on  a  eolid 
eglinder  10  incAe*  long  and  l.VJ8ineke»  in  diameter,  cut  8  inchei  from  the  lamer  end,  and 
verpendicMlar  to  the  aii»  of  a  trial  aglinder  of  hammered  caet  tteel,  niade  by  the  BechuM 
Mining  and  Calt-Steel  Company,  BoiMim,  PnuAl. 


p 

^ 

. 

U 

i 

k 

. 

lii- 

s 

H 

S 

k 

t 

III 

t 

1 

i 

H 

In 

1 

la 

11 

i 

V 

it 

5 
1 

00003 
OIHXIV 

1  000 

ss 

ooooo 

11,000.000-23 

■r: 

llOflOl 

som 

«III«X 

.ooooo 
.00011 

floani 
Ouvod 

.ooooa 
!ooooi 

00003.  OOOH 

00009] 

onoO' 

mm 

00009 

oooot 

iooooo 

00030 

.00008 

™,j. »,.,»» 

.    ^^ 

ao,ooopoii<..i>, 

CHIEF   OP   ORDNANCE. 


YI. — Table  tioiring  Iht  eompraiion,  restoration,  and  perTHonent  set  per  inch  in  length,  caused 
by  the  undtr-BtentUnied  weightgpcr  square  inch  of  eeclion,  acting  gi-adaally  on  a  solid  cylin- 
^  10  inches  long  and  1.  ll^inckf*  in  diameter,  cut  from  the  exterior  of  a  trial  ci/Under  of 
hammered  oast  steel  made  by  the  Jioeham  Mining  and  Cast-Steel  Company,  llochvm,  Frumia. 
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VII. — Defleclion,  restoration,  and  permanent  lel  produixd  by  the  ander-mentioned  meights  ap- 
plinl  to  a  rectangalar  bar  eut/rom  the  exterior  of  a  trial  exUndvr  of  hammired  cati  steel, 
made  and  farniihed  bg  Hie  Sochum  Miyiing  and  ■Cast-Sleet  Coiapany,  Bockum,  Prussia. 
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IX. — TefiaoUy  under  a  gradually  increasing  strain  of  a  specimen  of  hammered  oast  steel  cut 
from  near  the  axis  of  a  tnal^oylinder  4  foet  long  and  2  feet  diameter,  made  and  furnished 
hy  the  Bochum  Mining  and  Cast-Steel  Company,  Boohum,  Prussia. 

Original  diameter,  1.12ft''. 

The  straia  was  raised  to  55,000  pounds  per  square  inch  and  then  taken  off  entirely, 
then  raised  again,  and  the  specimen  broke  before  reaching  55,000,  with  uniform  fibrous 
fracture. 

Diameter  at  point  of  rupture,  ,920". 

Compressibility  under  a  gradually  increasing  strain  of  a  specimen  cut  from  outside  of  the  lower 

end  of  same  trial  cylinder. 

• 

Original  diameter,  .76";  length,  1.983";  density,  7.8481. 

Tbe  strain  was  raised  to  150,000  pounds  per  square  inch,  and  then  taken  off  entirely. 
There  was  no  sign  of  rupture,  but  only  a  lead-like  yielding  of  the  specimen. 
Length  of  the  specimen  after  compression,  1.210". 

Comprcssihility  of  a  specimen  cut  from  the  outside  of  upper  end  of  the  same  A*ui2  cylinder. 

Original  diameter,  .76";  length,  1.983";  density,  7.8481. 

The  strain  was  raised  to  176,000  pounds  per  square  inch,  and  then  taken  off  entirely. 
No  sign  of  rupture. 
Length  of  specimen  after  compression,  1.072". 

Bureting  test  or  tangential  strain  of  a  hollow  cylinder  6  inches  long  and  3  inches  diameter 
with  a  here  1  inch  in  diameter,  cut  from  the  outside  of  the  same  trial  cylinder. 

The  bore  was  filled  with  water,  and,  by  means  of  a  piston,  the  strain  was  raised  to 
40,000  pouuds  per  square  inch,  and  theu  taken  off.  Diameter  of  bore,  1.014'';  strain 
raised  again  to  48,000  pounds  per  square  inch,  then  taken  off;  then  raised  again,  and 
the  packing  gave  way  before  48,000  pouuds  per  square  inch  was  reached.  .  Diameter  of 
bore,  1.02". 

Tbe  bore  was  then  filled  with  a  mixture  of  bees- wax  and  tallow,  and  the  strain  was 
raised  to  53,000  pouuds  per  square  inch,  when  the  packing  gave  way. 

Diameter  of  bore,  1.047". 

The  bore  was  then  cast  full  of  lead,  and  the  strain  raised  to  101,000  pounds  per 
square  inch,  when  the  piston  bent  and  jammed  in  the  bore. 

No  sign  of  rupture  to  the  cyliuder.    Exterior  diameter  slightly  enlarged  at  center. 

W.  P.  BUTLER, 
Second  Lieutenant  Ordnance. 


No.  53.  ]  Office  of  Hermann  Borer  &,  Co., 

New  York,  July  22, 1872 

CoijONBL:  We  herewith  hand  you  copy  of  letter  received  of  Bochum  Verein.  dated 
July  9,  in  answer  to  our  telegram  sent  by  your  request,  as  also  tracing  of  12-inch  muz- 
zle-loader, which  is  one-twelith  part  of  original  size. 
Yours,  respectfully, 

HERMANN  BOKER  &  CO., 
Agents  for  BooKum  Verein,  Bochum,  WesiphaUa. 

Colonel  S.  Crispin, 

Mqjor  of  Ordnance,  Oreene  and  Houston  Streets,  New  York, 

[Indonement.] 

United  States  Ordnance  Agency, 

New  York,  July  23, 1872. 

Respectfully  referred,  together  with  its  inolosures,  to  the  board  on  heavy  ordnance 
convened  by  General  Order  No.  57,  dated  June  28, 1872. 

a  CRISPIN, 
Brevet  Colonel,  U.  8.  A.,  Mttfor  qf  Ordnance, 
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[Inolosaie.] 

BocHUM,  Jidy  9, 1873. 
Messrs.  Hermann  Boker  &.  Co.,  New  York: 

We  received  your  telegram :  "  How  soon,  and  at  what  price,  can  you  deliver  12-inch- 
caliber  guns  f  Ordnance  board  in  session  this  month  to  receive  specifications."  To 
which  we  reply  that  we  regret  to  report  our  inability  to  make  12-inch  breech-loaders 
for  the  present.  As  far  as  now  we  are  only  prepared  to  build  9-inch  breech-loading, 
Prussian  system.  Our  preparation  fur  making  heavier  guns  could  only  be  undertaken 
if  we  were  supported  by  an  order  for  a  number  of  such  heavy  guns  as  caliber  12,  and 
on  condition  that  we  were  to  receive  a  reasonable  advance  to  defray  the  preliminary 
expenses. 

To  involve  ourselves  in  such  a  costly  enterprise  without  direct  orders  in  hand,  we 
hesitate  for  the  present. 

Should  your  Government,  however,  also  desire  12-inch-caliber  muzzle-loaders,  as  we 
infer  from  your  telegram,  then  we  are  in  a  position  to  offer  you  these  gnns  according 
to  the  with  following  drawiuffs.  * 

The  barrel  is  solid  cast  steel,  rifled,  rib  system,  with  fifteen  steel  rings,  and  two  double 
rings.  Further  particulars  we  will  report  later.  The  gun  weighs,  when  completely 
finished,  6:i,000  pounds  ;  the  cast-steel  tubing,  30,000  pounds.  We  are  able  t,o  deliver  the 
first  gun  within  twelve  months  after  receipt  of  order,  the  second  gun  about  two  months 
later^  the  third  gun  one  and  one-half  (about)  months  later  than  tne  second. 

BOCHUMER  YSREIN  FC&  BkBGLBAU  UND  GuSSTAHLFABRICATI  OK. 

Hermann  Boker  a  Co., 

Sole  Agents  for  United  States, 


E.  L.  BROWN. 

H.  0.  No.  3,  (/.)]  No.  27  Wall  Street,  New  York,  February  8, 1872. 

Sir  :  Some  time  since  I  had  the  pleasure  of  calling  your  attention  to  a  new  method 
of  manufacturing  heavy  ordnance.  Yon  were  gpod  enough  to  reply,  requesting  that  I 
should  give  you  the  details  of  the  process,  but  for  various  causes  I  have  been  unable 
to  do  so  until  now. 

This  plan  has  for  its  sole  bbject  the  strengthening  Of  heavv  gnns.  It  consists  simply 
in  making  a  core  or  skeleton  of  wrought-iron  wire-rope  or  bars,  of  the  same  general 
shape  as  the  gun  to  be  cast,  placing  this  in  the  mold,  and  casting  the  gun  upon  or 
around  it. 

lam  well  awarethat  the  general  method  of  strengthening  cannon  by  an  inside  wrought- 
iron  frame-work  has  been  before  the  public  for  some  time,  and  has  had  very  injudicious 
friends  ;  but  the  practical  cause  of  the  failure  has  been  that  it  has  been  found  impos- 
sible to  secure  a  perfect  casting  free  from  blow-holes  or  other  defects.  The  peculiar 
and  only  characteristic  featnre  of  the  method  I  now  lay  before  you,  is  that  by  it 
a  perfect  casting  can  be  invariably  secured.  This  is  attained  by  casting  the  wrought- 
iron  skeleton  with  nickel  or  some  other  substance  that  will  melt  only  at  a  higher  degree 
of  temperature  than  the  cast  iron  that  is  poured  about  it. 

For  a  full  description  of  this  process,  I  beg  to  refer  you  to  the  inclosed  copy  of  speci- 
fication of  Mr.  Brown's  patent. 

I  deem  this  an  opportune  time  to  bring  this  matter  to  yonr  attention,  and  will  be  glad 
at  any  time  to  lay  before  you  positive  and  incontestable  proof  that  what  is  claimed  by 
the  patent  can  be  done.    The  patent  is  in  use  for  other  puposes  than  ordnance,  at  one 
of  our  largest  iron- works,  and  perfect  castings  are,  by  it,  always  secured. 
Yours,  very  respectfully, 

TREADWELL  CLEVELAND. 

The  Chief  o^  Ordnance,  WoBhingUm, 

[iDclosiire.] 

S^pedfioation  of  patent  granted  to  Edward  L.  Brown,  No.  78,786,  granted  June  9, 1868. 

Be  it  known  that  I,  Edward  L.  Brown,  of  the  city  of  Philadelphia,  State  of  Pennsyl- 
yania.  United  States  of  America,  have  discovered  a  new  and  useful  metaUnrgical  pro- 
cess for  use  in  the  mechanic  arts. 

In  order  to  enable  the  public  to  understand  the  nature  of  my  invention,  and  thoee 
skilled  in  the  arts  to  use  the  same,  I  describe  it  as  follows : 

Wronght  metal  ia  yaluAble  in  castings  on  account  of  its  tensile  strengthi  the  tensile 


368  REPORT  OF  THE  SECRETARY  OP  WAR. 

strength  of  wrought  metal  heing  nearly  donble  that  of  cast  metal.  In  efforts  that 
have  hitherto  been  made  to  introduce  wrought  metal  into  castings  for  the  purpose  of 
imparting  to  them  additional  strength  to  resist  various  •strains  or  concussions,  the 
wrought  metal  has  been  first  coated  with  tin,  or  some  other  metal  easily  fusible,  to  act, 
first,  as  a  solder  or  means  of  union  between  the  wrought  and  metal,  and  secoud  to 
absorb  a  part  of  the  heat  of  the  cast  metal  and  thus  prevent  the  crystallization  or  gran- 
ulation of  the  wrought  metal.  The  use  in  this  connection  of  a  metal  or  alloys  of  metal 
easily  fusible,  is,  I  believe,  valueless,  indeed  worse  than  that,  positively  injurious,  and 
for  the  following  reasons :  it  is  unnecessary  as  a  solder,  for,  by  my  process,  the  cast 
metal  shrinks  closely  around  the  wrought  metal  and  forms  a  perfectly  tight  joint,  and 
the  compact  combination  of  the  metals  is  also  further  secured  as  hereinafter  mentioned. 
In  onler  to  have  the  fusible  metal  act  as  a  solder  a  considerable  thickness  of  it  must  be 
used,  and  thus  a  layer  of  comparatively  weaker  metal,  either  the  solder  alone,  or  the 
solder  alloyed  with  the  cast  metal,  must  necessarily  intervene  between  the  wrought 
metal  and  the  body  of  the  cast  metal.  The  fusible  metal  or  alloy  acting  as  a  solder, 
does  absorb  some  of  the  heat  of  the  molten  cast  metal,  but  in  so  doing  it  melts,  and 
allows  the  cast  metal,  at  a  heat  only  slightly  diminished,  to  come  in  contact  with  the 
wrought  metal.  This  melting  of  the  fusible  metal  pro<luces  various  injurious  results. 
The  wrought  metal,  under  the  influence  of  the  heat  of  the  cast  metal  iu  contact  with 
it,  is  crystallized,  either  entirely  or  partially,  and  its  fiber  commensurately  destroyed, 
and  to  a  degree  sufficient  to  materially  reduce  its  teusile  strength.  The  tiu  or  other 
fusible  metal  or  alloy  in  melting  is  chemically  decomposed,  and  a  gas  or  gases  gen- 
erated, which,  l>eing  very  votatile,  and  elastic,  must  expand  and  force  their  way  into  or 
through  the  molten  metal.  The^je  gases  generally  showing  their  effects  on  tlie  cope,  or 
upward  side  of  the  castings,  force  their  way  either  entirely  through  the  castings,  thus 
forming  blow-holes  visible  from  the  out^iide,  or  partially  through  the  listings,  not  dis- 
cernible till  the  casting  be  broken.  When  broken  these  Ciwtings  present  a  honey- 
combed or  s])ongy  appearance,  full  of  cells  and  holes  of  irregular  Hhape,  caused  by  the 
gases  generated  as  above  mentioned  ;  and  for  this  reason  it  is  utterly  impossible,  as  I 
believe,  to  make  as  solid  compound  casting  with  the  luse  of  any  fusible  metal  or  alloys 
of  metal  as  a  coating  for  the  wrought  metal.  If  wrought  metal  be  used  without  any 
coating,  either  heated  or  cold,  polished  or  unpolished,  tSio  molten  metal  by  its  heat  de- 
composes the  oxide  of  iron  which  it  is  well  known  is  always  present  in  all  iron  in  a 
greater  or  less  degree,  and  releases  the  oxygen  gas.  Tliis  gjia  forces  itself  into  or 
through  the  casting  in  a  similar  manner  as  the  giis  generated  from  the  fusible  metal 
or  alloy  as  above  mentioned,  and  causes  the  casting  to  present  a  similar  appi^arance  of 
honey-combing  or  sponge.  All  these  gases,  whether  evolved  from  the  oxide  of  the 
wrought  metal,  or  from  the  decomposition  of  the  fusible  metal,  act  as  an  ehistie  cuvshion 
and  prevent  the  close  shrinkage  of  the  cast  metal  around  the  wrought  metal.  The 
true  solution  of  the  problem,  which  I  claim  to  have  discovered  from  my  extensive 
researches  and  experiments,  is  this :  to  present  to  the  molten  metal,  instead  of  an 
easily  fusible  metallic  surface,  and  one  thus  readilj*  resolved  by  heat,  a  metal,  alloy  of 
metal,  or  metallic  or  mineral  substance  difficult  or  impossible  to  melt  at  the  degree  of 
the  heat  of  the  molten  metal  poured  about  it.  I  thus  secure  important  and  essential 
results,  and  the  following  is  a  description  of  my  process :  That  all,  iron  though  per- 
fectly cleansed,  is  very  easily,  indeed  almost  instantaneously  oxidized  by  exposure  to 
the  atmosphere,  and  that  the  presence  of  a  high  heat  on  an  oxidized  Hurface  releases 
the  oxygen  gas,  and  that  oxygen  gas  is  very  volatile  and  elastic,  are  well-known  facts. 
It  is  also  true  that  the  action  of  molten  metal  at  a  great  heat  on  any  easily-fusible 
metal,  or  on  any  metal  fusible  at  a  less  degree  of  heat  than  the  molten  metal,  evolves 
from  that  fusible  metal,  when  heated  to  the  point  of  fusion,  a  volatile  and  elastic  gas. 
It  is  therefore  essential,  in  order  to  produce  a  solid  casting  combined  of  wrought  an^ 
cast  metal,  to  prevent  the  formation  of  the  oxygen  or  other  gases  during  the  process 
of  casting.  To  accomplish  this  result,  I  first  thoronghly  cleanse  the  wrought  metal  by 
use  of  acids  or  otherwise,  and  immediately  thereafter  thoroughly  and  perfectly  coat  it 
with  a  non-oxidizable  metal  or  substance  very  difficult  to  fuse.  For  this  coating  it  is 
necessary  to  use  a  metal  or  substance  that  will  melt  only  at  a  higher  heat  than  the 
ca^  metal  that  is  to  be  poured  about  it.  I  prefer  to  use  nickel  for  this  purpose,  os 
this  melts  only  at  an  exceedingly  high  heat,  much  higher  than  that  of  iron,  and  indeed 
is  almost  impossible  to  fuse. 

Other  metals,  such  as  platinum,  can  be  employed;  and  I  believe  that  such  non-oxidiz- 
able and  non-conducting  substances  as  plumbago  can  be  successfully  used  fvir  this  coat- 
ing. The  wrought  metal  should  be  coated  immediately  after  being  cleaned  to  prevent 
oxidation  from  taking  place,  and  is  covered  with  it*  coating  by  means  of  galvanic- 
battery  or  other  electric  action,  or  by  means  of  heat  or  other  chemical  process.  In 
order  to  obtain  a  perfect  coating  of  the  non-fusible  metal,  the  wrought  metal  must  be 
very  thoroughly  cleansed,  and  it  may  be  first  coated  with  copper  or  other  metal  for 
which  iron  has  a  great  affinity,  to  serve  as  a  basis  for  the  coating  of  the  non-fusible 
metal.  The  molten  cast  metal  cannot,  when  it  comes  in  contact  in  the  mold  with  the 
wrought  metal  thus  prepared,  melt  this  coating,  and  cannot  strike  the  wrought  metal 
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itself.  No  gaa  can  h6  evolved  either  from  the  coating  or  from  the  wrought  metal. 
The  cast  metal  shrinks  closely  iaxd.  tightly  about  the  wrought  metal,  and  not  coming 
in  contact  with  it,  but  witU  a  coating  that  it  cannot  melt,  that  is  not  oxidizuble,  and 
does  not  readily  conduct  heat,  it  cannot  impair  the  fiber  of  the  wrought  metal.  No 
gas  being  evolved,  no  blow-holes,  honey-combing,  or  cells  are  formed,  and  a  perfect  and 
solid  casting  is  produced  without  difficulty.  My  experiments  justify  the  concluaion 
that  neither  gold,  silver,  copper,  nor  tin  can  be  used  for  this  coating  in  iron  manufac- 
ture, as  they  all  melt,  and  consequently  oxidize,  and  generate  gas,  at  a  mncli  lower 
heat  than  the  cast  metal.  Only  such  metals,  alloys,  or  substances  can  be  used  as  will 
not  melt  at  the  degree  of  heat  reauired  for  casting  metal.  By  the  pnK'oss  above 
described  the  cast  metal  shrinks  closely  about  the  wrought  metal  and  holds  it  firmly 
without  the  intervention  of  any  solder.*  But  to  secure  tnis  result  beyond  any  possi- 
ble doubt  and  prevent  displacement  under  the  heaviest  concussions,  before  coating  the 
wrought  metal  I  rag  or  barb  it  with  a  sharp  chisel,  or  otherwise  roughen  or  cormgnte 
it.  About  each  of  these  points,  projections,  or  irregularities,  however  produced,  the 
cast  metal  flows,  and  they  thus  act  as  internal  rivets.  By  this  means  the  wrought 
metal  is  morfi  firmly  imbe(lded  than  can  be  done  by  any  solder. 

I  believe  that  the  above-described  process  of  coating  the  wrought  metal  with  a  non- 
fusible  metal  or  substance  is  the  exact  opposite  of  all  methods  heretofore  employed  in 
the  combination  of  wrought  and  cast  metal  in  castings,  and  is  the  only  one  by  which 
solid  castings  composed  of  wrought  and  cast  metal  can  be  made. 

Therefore  what  I  claim  as  new  and  useful,  and  what  I  desire  to  secure  by  letters- 
patent  of  the  United  States  of  America  is,  preparing  wrought  metal  tor  combining  it 
with  cast  metal  for  castings  of  all  descriptions,  where  great  strength  of  any  kind  is 
required,  by  first  thoroughly  coating  it,  by  galvanic  action  or  other  process,  with 
nickel  or  any  other  metal  or  metals,  alloys  of  metals,  or  metallic  or  mineral  substances 
or  their  alloys,  not  easily  oxidizable  and  very. difficult  to  fuse,  and  which  only  melt  or 
whose  point  of  fusion  is  ac  a  higher  degree  of  heat  than  the  molten  cast  metal  to  be 
poured  about  it,  the  whole  substantially  a«.  above  described.  The  production  of  cast- 
ings strengthened  bv  the  introduction  of  wrought  met^l  coated  with  a  metal,  alloy  of 
metals,  or  substance  less  fusible  than  the  caist  metal,  substantially  as  above  set  forth. 


No.  6.]  No.  56  Wall  Street,  New  York,  July  10, 1872. 

Gentlemen  :  I*herewith  submit  to  yon,  on  behalf  of  Edward  L.  Brown  and  myself, 
the  following  method  of  strengthening  heavy  cast-metal  ordnance.  This  plan  con- 
sists in  forming  a  frame-work  or  net-work  of  interlaced  rods,  bars,,  or  chains,  of  the 
same  general  shape  as  the  piece  to  be  cast,  and  placing  this  frame  iii  the  center  of  the 
mold  oefore  casting.  The  cast  metal  being  poured  about  it,  penetrates  through  the 
interstices  of  the  net-work,  and  a  gun  is  made  of  outwardly  the  same  appearance  as 
those  in  use,  but  having  this  wrougnt-metal  frame- work  imbedded  in  it.  If  preferred 
the  strengthening  core  can  consist  of  a  barrel  of  steel  or  iron.  I  am  aware  that  this 
method  of  strengthening  ordnance  has  been  heretofore  partially  tried,  and  unsuccess- 
fully ;  bnt  the  only  objection  I  know  of,  urged  against  this  plan,  was  the  fact  that  the 
gun,  when  broken  up,  was /ound  not  to  be  a  solid  casting.  The  new  and  patented 
feature  of  the  plan  now  submitted  consists  in  securing  invariably  a  perfect  casting. 
This  result  is  attained  by  coating  the  wrought-metal  core  with  nickel  or  a  metal 
which  the  cast  metal  will  not  melt.    The  details  of  the  process  are  set  forth  in  the 

Eatent  granted  to  Mr.  Brown,  a  copy  of  which  is  herewitn  submitted.  This  process 
as  been  for  some  time  in  daily  use  by  the  Taylor  Iron-Works  at  High  Bridge,  New 
Jersey,  for  the  manufacture  of  car-wheels,  and  has  given  complete  satisfaction  to  the 
experienced  iron-founders  of  that  establishment,  a  perfect  casting,  free  from  blow- holes 
or  other  defects  arising  from  the  use  of  the  wrought  metal,  being  always  secured. 

No  particular  form  of  frame-work  or  core  is  suggested ;  that  will  be  used  which  will 
be  thought  best  to  resist  the  different  strains.    It  is  confidently  submitted  that  the 
principle  of  manufacture  for  the  purpose  of  gaining  strength  is  a  correct  one,  and  that 
the  process  patented  will  secure  perfection  of  costing. 
Very  respectfully, 

TREADWELL  CLEVELAND. 
Colonel  R.  H.  K.  Whitelet,  Colonel  George  W.  Getty,  and  themeniberB  of  the  Board 
ig[>pointed  by  the  War  Department  for  ihepurpoee  of  examining  models  of  heavy  ordnance 
under  late  act  of  Congrees, 

pTon.— The  inclosnre  of  the  above  wm  the  same  m  that  of  the  precedbg  letter.] 

24  w 
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No.  57.1  New  York,  July  23, 1872. 

Sir:  I  be^r  leave  to  sabmit  for  the  coDsideration  of  yoar  board  the  following  views 
in  relation  to  the  manufacture  of  heavy  cast-irqn  ordnance. 

The  success  of  the  bronze  gun  made  in  accordance  with  the  suggestions  of  Dr. 
Wood  bridge,  and  tested  at  the  Springfield  arsenal,  is,  I  believe,  acknowledged;  and  I 
understand  that  the  att^empt  to  apply  the  same  principle  to  oast-iron  guns  failed  for 
the  following  reasons : 

1.  Imperfection  of  the  casting,  from  honey-combing  or  blowing. 

2.  Loss  of  tensile  strength  in  the  steel  wire  or  rods,  from  granulation  or  crystalliza- 
tion of  the  liber. 

Should  such  be  the  case  I  propose  to  remedy  and  remove  entirely  the  above-named 
objections  by  preparing  the  rods  in  the  manner  described  in  the  patent-paper  here- 
with, and  to  make  a  solid  casting,  having  a  series  of  rods  or  wires  therein,  the  fibers 
of  which  shall  be  perfect  and  preserved  in  all  their  integrity.  As  proof  of  my  ability  to 
do  this  I  send  a  small  sample,  cut  in  such  a  manner  as  to  show  the  solidity  of  the 
cast  iron,  and  the  closeness  of  the  shrinkage  about  the  wire  or  rods.  This  process  has 
been  in  successful  use  for  some  timer  past  by  the  well-known  Taylor  Iron- Works  at 
High  Bridge,  New  Jersey,  in  the  manufacture  of  car- wheels,  to  whose  general  manager, 
Mr.  William  I.  Taylor,  I  would  refer. 

The  principle  involved  is  simply  that  by  coating  the  wire  with  a  substance  that 
will  not  oxidize,  no  gas  can  be  generated  to  honey-comb  the  molten  cast  iron,  which, 
on  coolingf  must  therefore  bo  perfectly  solid. 

The  coating  being  nou-fusible  at  the  temperature  of  the  molten  cast  metal  poured 
about  it,  forms  a  fire-proof  covering  to  the  wire,  through  which  no  carbon  can  pass 
from  the  molten  metal  to  granulate  the  fibers. 

Should  your  board  deem  this  matter  of  sufficient  importance  to  investigate  more 
fully  J I  would  be  pleased  to  make  an  oral  and  more  definite  explanation,  at  such  a 
time  as  it  may  suit  your  convenience  to  appoint. 

Requesting  the  return  of  the  original  patent-paper  when  yon  have  finished  with  it, 
I  have  the  honor  to  remain,  very  truly,  your  obedient  servant, 

EDWD.  L.  BROWN, 
Ko,  93  Uberty  Street,  New  York  City. 

The  President  op  the  Board  on  Heavy  Ordnance. 


T.  W.  CLARK. 


No.  48.]  Wausau,  Wiaoonsiitj  July  17,  1872. 

Dear  Sir:  Having  received  from  the  Ordnance  Office,  War  Department,  at  Wash- 
ington, a  copy  of  G&eral  Order  No.  57,  and  a  request  to  present  to  you  my  plans  and 
specifications  for  breech-loading  cannon,  I  now  comply  with  said  request.  Not  being 
sufficiently  proficient  in  the  art  of  draughting  to  get  up  a  suitable  plan,  I  will  confine 
myself  to  description.  I  propose  to  use  a  main  barrel  similar  to  the  Parrott  gun,  the 
greatest  weight  of  metal  to  be  put  where  the  greatest  pressure  comes  upon  it.    I  pi*o- 

fose  to  use  fixed  ammunition,  of  the  water-proof  copper-percussion-cartridge  style, 
nstead  of  using  a  revolving  cylinder,  with  chambers  drilled  through  it,  I  propose  to 
use  two  revolving  cylinders  with  one-half  of  a  chamber  grooved  in  opposite  sides  of 
each  cylinder.  The  breech  of  the  main  ban-el  is  to  be  securely  fastened  in  a  heavy 
steel  cross-piece  which  shall  be  wide  or  long  enough  laterally  to  receive  the  gudgeons 
on  the  front  end  of  the  cylinders,  and  also  the  heavy  bolts  that  will  connect  it  with  a 
similar  cross-piece  or  backing  at  the  rear  end  of  the  cylinders.  The  gudgeons  or  arbors 
on  the  rear  end  of  the  cylinders  to  be  long  enough  to  press  entirely  through  the  back- 
ing, and  to  receive,  each  of  them,  a  bevel  pinion- wheel  which  shall  meet  with  a  double 
pinion-wheel,  which  shall  be  just  about  the  center  of  the  cylinders,  and  shall  revolve 
them  downward  in  the  center.  The  cylinders  shall  be  held  stationary,  while  in  the  act 
of  firing,  by  means  of  notches  in  the  cylinders,  and  a  spring-catch  underneath  ;  the 
notches  to  be  so  placed  that  the  half  chambers  shall  exactly  match  with  each  other, 


cartridge  by  a  blow  ftom  the  mainspring,  which  shall  stand  perpendicular  just  behind 
the  back  cross-piece,  and  shall  be  worked  bv  means  of  a  cam  or  catch  on  the  edge  of 
the  double  pinion-wheel,  which  shall  catch  the  top  end  of  the  mainspring  and  bend  it 
back  and  then  let  it  fly  at  the  instant  the  cartridge  is  in  the  proper  position.  The 
double  pinion-wheel  spoken  of  to  be  on  a  horizontal  transverse  shaft,  with  a  crank  on 
the  right-hand  side  of  the  breech,  the  gun  to  be  worked  by  one  man  turning  the  crank 
with  his  right  hand  and  tending  the  spring-catch  lever  with  the  left  hand.    The  ammuni- 
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tion  to  be  in  a  hopper-shaped  box  above  the  cylinders ;  the  cartridf^es  to  roll  down  be- 
tween the  cylinders  as  fast  as  used,  and  the  exploded  cartridge-shells  to  drop  out  at  the 
bottom.  By  these  means  one  man  will  fire  two  shots  at  every  turn  of  the  crank,  and 
will  easily  fire  sixty  rounds  per  minute. '  , 

In  my  opinion  the  shot  or  shell  for  long-range  firing  should  be  of  conical  form,  the 
iron  projectile  to  be  a  trifle  smaller  than  the  bore  of  the  gun,  and  be  coated  or  incased 
with  leml.  The  rifling  of  the  main  barrel  should  be  on  the  gain-twist  or  increase-twist 
principle,  and  the  bore  of  the  gun  what  is  called  press  bore,  t.  e.,  tbe  caliber  at  the 
muzzle  should  be  one-sixteenth  to  one-fourth  of  an  inch  less  than  at  tbo  breech,  so  as  to 
force  the  lead  into  the  creases  of  the  gun  and  compel  the  shot  to  acquire  the  whirling 
motion  necessary  to  insure  accuracy. 

I  wish  that  the  Board  of  Ordnance  would  order  the  construction  of  a  gun  on  this 
plan  at  the  Springfield  Armory,  or  elsewhere.  I  believe  it  to  be  far  in  advance  of  any- 
thing now  in  use ;  aud  in  case  of  an  appeal  from  the  Geneva  arbitration  to  the  God  of 
battles,  the  supreme  court  of  nations,  it  would  be  of  great  importance  to  our  country 
to  have  better  arms  than  our  opponents. 

For  heavy  artillery  I  would  have  the  powder  in  the  copper  cartridge  detached  from 
.the  ball,  and  dispense  with  the  hopper,  and  get  tlie  ball  to  the  cylinders  by  rolling  it 
on  a  level  or  down  a  gentle  incline,  and  place  tbe  powder-cartridge  behind  it  by  hand. 
This  would  be  easy,  as  the  charge  of  powder  for  the  largest  gun  does  not  exceed  35  or 
40  pounds.  For  a  sample  gun  I  would  recommend  3-incii  caliber :  an  old  Parrott  gun 
could  be  used  for  tbe  main  barrel.  If  you  desire  it  I  will  cheerfully  give  you  my  opin- 
ion in  regard  to  the  size  and  proportions  of  the  various  parts. 

Hoping  to  hear  firom  you  on  the  subject,  I  remain,  very  truly,  your  obedient  servant, 

T.  W.  CLARK, 

Colonel  R.  H.  K.  Whitelbt. 

0 

[Indosoie.] 

SoTM  ohaervathM  regarding  ordnance  in  general,  and  the  advantages  oj  ClarJt^a  breech-loader 

in  particular. 

I  hold  that  the  points  of  excellence  in  ordnance  consist : 

1.  Inaccuracy. 

2.  In  random  or  lon^  ran^e. 

3.  In  ease  and  rapidity  ot  loading  and  firing. 

4.  In  cheapness*  • 

5.  In  simplicity  of  construction,  fewness  of  parts,  and  small  liability  to  get  out  of 
order. 

6.  Ease  of  rendering  gun  useless  in  case  the  necessity  should  arise  of  abandoning 
it  to  the  enemy. 

7.  Ease  of  altering  elevation. 

1.  In  regard  t-o  tbe  first  point  I  hold  that  the  accuracy  of  agun  depends  u}>onthe  length 
of  tbe  barrel,  and  the  trueness  and  polish  of  the  bore,  and  upon  tne  proper  adjustment 
of  the  sights  ;  and  as  I  would  use  a  long  main  barrel  of  the  best  possible  construction, 
I  claim  an  equality  with  the  best  on  the  point  of  accuracy. 

2.  I  hold  that  the  random  or  range  of  a  projectile  depends  on  the  quantity  and  qual- 
ity of  the  powder  or  other  explosive  compound  used,  and  upon  the  elevation.  On  this 
point  I  claim  equality  with  the  best. 

•  3.  I  firmly  believe  that  I  can  work  field-artillery,  of  any  caliber  not  exceeding  4^^ 
inches,  at  the  rate  of  forty  to  sixty  shots  per  minute.  In  regard  to  heavy  siege  and 
naval  guns  I  believe  guns,  of  my  plan,  pf  11  or  12  inch  caliber,  will  easily  deliver  five 
shots  per  minute,  and  guns  of  15-inch  to  2(Uinch  caliber,  two  shots  per  minute.  On  this 
point  1  claim  immense  superiority  over  any  other  gun  ever  invented  of  equal  accuracy 
and  range. 

4.  Cheapness.  I  do  not  think  my  guns  will  cost  more  than  25  to  50  per  cent,  more 
than  ordinary  muzzle-loaders  of  the  same  caliber. 

5.  There  will  be  the  fewest  parts  used  that  is  possible  to  accomplish  the  objects  sought, 
and  the  liability  to  get  out  ot  repair  will  be  reduced  to  the  minimum. 

6.  The  £[un  can  be  rendered  temporaril  v  useless,  either  by  removing  or  breaking  the 
crank,  which  can  be  done  in  a  few  seconds. 

7.  The  breech  will  rest  on  a  jackscre w,  the  same  as  a  common  muzzle-loader,  and 
can  be  elevated  or  depressed  the  same.  « 

T.  W.  CLARK, 
Waueau,  Wieconsiny  formerly  of  the  Army  of  the  Tennseeee, 
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No.  48.]  WAU8A0,  Wisconsin,  Julg  17, 1872. 

Dear  Sir  :  Having  received  from  the  Ordnance  Office  of  the  War  Department  a  cop  j 
of  Greneral  Order  No.  57,  and  a  reqaest  to  present  to  your  board  my  plans  and  specifica- 
tions for  a  breech-loading  cannon,  I  now  comply  with  said  reqaest.  Not  being  saffi- 
ciently  proficient  in  the  art  of  draughting  to  get  up  a  saitable  plan,  I  will  confine  my- 
self to  a  description.  I  propose  to  nse  fixed  ammanition  of  the  water-proof  copper 
percnssion-cartridge  style.  I  propose  to  use  amain  barrel  similar  to  the  rarrott  gun  ; 
the  greatest  weight  of  metal  to  be  pat  where  the  greatest  pressure  comes  upon  it.  In- 
stead of  using  a  revolving  cylinder  with  chambers  drilled  through  it,  I  propose  to  ase 
two  revolving  cylinders  with  one-haif  of  a  chamber  grooved  in  opposite  sides  of  each 
cylinder.  The  breech  of  the  main  barrel  is  to  be  securel3' fastened  in  a  heavy  steel 
cross-piece,  which  shall  be  wide  or  long  enough  transversely  to  receive  the  gudgeons 
on  the  front  end  of  both  cylinders,  and  also  the  heavy  bolts  that  will  connect  it  with  a 
similar  cross-piece  or  backing  at  the  rear  end  of  the  cylinders.  The  gudgeons  or  arbors 
on  the  rear  end  of  the  cylinders  to  be  lon^  enough  to  pass  entirely  through  the  backing 
and  to  receive,  each  of  them,  a  bevel  pmion-wheel  which  shail  meet  with  a  doable 
pillion-wheel  on  a  transverse  shaft,  which  shall  be  just  above  and  to  the  rear  of  the 
iMjvel-pinions  on  the  cylinder-gudgeons,  and  shall  revolve  the  cylinders  downward 
toward  each  other.  The  cylinders  shall  be  stationary,  while  in  the  act  of  firing,  bj 
means  of  notches  on  the  cylinders  and  a  spring-catch  underneath:  the  notches  to  he 
so  placed  that  the  half  chambers  shall  exactly  match  with  each  other  and  also  with 
the  bore  of  the  main  barrel.  The  cartridge  is  to  be  exploded  by  means  of  a  steel 
spindle,  or  ^^  needle,''  passing  through  the  back  cross-piece,  the  "  needle  "  to  be  with- 
drawn a  little  by  a  hair-spring,  and  to  be  mad^  to  Itrike  the  cartridge  by  means  of  a 
blow  from  the  mainspring,  which  shall  stand  just  perpendicular  behind  the  back  cross- 
piece,  and  shall  be  worked  by  means  of  a  cam  or  catch  on  the  edge  of  the  double  piniou- 
wheel,  which  shall  catch  the  top  end  of  the  mainspring  and  bend  it  back,  and  then  let 
it  fly  at  the  instant  the  cartridge  is  at  the  proper  position.  The  double  pinion-wheel 
spoken  of  to  be  on  a  horizontal  transverse  shaft,  with  a  crank  on  the  right-hand  side  ot 
the  breech.  The  gun  to  be  worked  by  one  man  turning  the  crank  with  his  right  hand 
and  tending  the  spring-catch  lever  with  his  left  hand.  The  ammunition  to  be  in  a  hopper- 
shaped  box  abovethe  cy  linders,  the  cartridges'to  roll  down  between  the  cylinders  as  fast 
as  used,  and  the  exploded  cartridge-shells  to  drop  out  at  the  bottom.  By  these  means 
one  man  will  fire  two  shots  at  every  turn  of  the  crank,  and  will  easily  fire  ten  rounds 
per  minute.  In  my  opinion  the  shot  for  long-range  tiring  should  be  conical  in  form, 
and  a  little  smaller  than  the  bore  of  the  gun,  the  deficiency  being  made  up  by  a  coat- 
ing of  lead.  The  main  barrel  to  be  rifled  on  the  increase-twist  principle,  and  to  be 
one-sixteenth  to  one-fourth  inch  smaller  at  the  muzzle  Mian  at  the  breech,  so  as  to  force 
the  lead  into  the  creases  of  the  gun,  and  give  the  shot  the' whirling  motion  necessary 
to  insure  accuracy.  "" 

For  heavy  siege  or  naval  guns  I  would  have  the  powder  in  the  copper  cartridge  de- 
tached from  the  shot  and  dispense  with  the  hopper,  and  get  the  shot  to  the  cylinders 
by  rolling  it  on  a  level,  or  down  a  gentle  inline,  and  place  the  powder-cartridge  behind 
it  by  hand. 

For  guns  of  12  to  20  inch  caliber  I  only  claim  from  two  to  five  shots  per  minute, 
which  I  believe  is  a  great  advance  on  present  practice. 

I  would  like  to  be  informed  of  any  criticism  or  objection  of  any  member  of  the  board, 
that  I  may  have  opportunity  to  explain  any  matter  satisfactorily.  Hoping  to  heac 
from  you,  I  remain, 

Very  respectfully,  your  obedient  servant, 

T.  W^.  CLAEK, 

WatuaUf  Wtaeontm, 

Lieutenant  C.  E.  Duttok. 


MAJOR  8.  CRISPIN. 

H.  0.  No.  3  (6).]  *  Office  of  the  Unitkd  States  Ordnance  Agency, 

New  York  City,  June  12,  1872. 

General  :  In  recent  interviews  with  some  of  the  members  of  the  permanent  board 
of  engineers  of  the  United  States  Army  my  attention  has  been  forcibly  called  to  the 
subject  of  tbcntilization  of  our  existing  granite  casemated  sea-coast  defenses,  by  the 
replacement  of  their  present  smooth-bore  armament  and  the  introduction  of  rifled 
guns  of  the  highest  power  which  these  works,  from  their  capacity,  will  admit  of  bein^ 
applied,  and  which  armament  will  also  be  of  adequate  power  for  many  other  posi- 
tions not  needing  our  heavier  calibers  of  10  and  12  inch  rifles.  .,.    xi 

The  enormous  cost  of  these  works,  and  the  necessity  of  their  ntiltzation  by  the 
introduction  of  an  annament  not  too  bulkv  for  their  construction— efleotive  against 
iron-clads,  as  at  present  constructed— to  replace  their  present  low  power,  8  and  10  inch 


CHIEF   OF   ORJbNANCE.  373 

■ 

smootli-boTes  and  othersi  and  motives  of  economy,  should  lead,  in  my  Judgment,  to 
experiments  with  a  view  of  determining  if  conversion  <a^ady  successfully  inangu* 
rated  in  the  English  service)  of  our  oast-iron  smooth-bores  to  rifles  of  greatly  increased 
power  cannot  be  satisfactorily  made  in  our  service,  thus  utilizing  both  guns  and  case- 
mates. 

The  recommendations  of  the  armament  board  of  1867,  restricting  our  calibers  to  10 
and  12  inches  for  rifles,  provide  only  for  constructions  of  a  capacity  for  their  introduc- 
tion ;  but  as  rifled  ordnance,  at  leas.t  as  low  in  caliber  as  8  inches,  can  be  effectually 
used  against  iron-clads,  this  qaestion  of  the  utilization  of  existing  works,  inadequate 
for  our  standard  calibers,  receives  additional  importance. 

Considering  that  General  Rodman,  ip  his  plans  for  heavy  ordnance,  contemplated  an 
excess  of  streng^th  for  practical  use,  and  knowing  that  England  has  already  converted 
over  500  71-cwt.  smooth-bores,  and  has  100  more  now  under  way  at  Elswick,(|7rtina/aci0 
evidence  of  success,)  it  would  seem  that  we  would  be  warranted  in  undertaking  the 
experiinent  of  the  conversion  of  a  10-iuch  smooth-bore  Rodman  gun  into  a  rifle,  of  a 
caliber  of  either,  say,  8  or  8^  inches ;  the  exact  caliber  to  be  determined  by  a  thorough 
examination  and  consideration  of  data,  and  the  formation  of  a  mature  judgment  as  to 
what  should  be  the  maximum  bore,  consistent  with  a  safe  and  durable  converted  guh. 
The  general  principles  of  conversion  proposed — the  lining  of  the  bore  with  a  tube — it 
will  be  remembered,  wa8  proposed  ibr  10  and  12  inch  experimental  Hfles  by  the 
ordnance  board  of  1868. 

Accurate  data  at  present  are  not  at  hand  regarding  the  English  plan  of  alteration, 
understood  to  be  the  design  of  Palliser,  but  .its  general  features  consist  in  boring  out 
the  cast-iron  gime*  (8-inch  caliber,)  and  the  insertion  from  the  front  of  a  wrought-iron 
eail  tube,  6.4  inches  interior  diameter,  rifled  bore.  The  tube,  closed  by  a  screw-plug  at 
the  rear,  and  fitting  not  too  closely,  is  secured  at  the  muzzle  by  a  hollow  plug,  screwed 
into  the  cast  iron,  and  fitting  oyer  the  tube,  turned  down  at  the  muzzle  about ^alf  its 
thickness  to  receive  it.  The  first  charge  permanently  sets  the  tube  in  close  contact 
with  the  cast-iron  walls.  Parson's  plan  (American)  in  general  consists  in  the  intro- 
duction of  a  re-enforced  steel  tube,  bored  from  a  solid  bar,  introduced  thrpugh  the 
breech,  differing  thus  in  mode  of  introduction  and  character  of  metal  of  the  tube  from 
the  plan  adopt^  in  the  British  service. 

Reports  of  a  64-pounder,  (English,)  altered  to  so  high  a  caliber  as  8  inches,  (on  the 
Parson  plan,)  claim  extraordinary  endurance  with  full  charges,  and  that  the  yielding 
of  the  gun  was  ^adnal,  and  not  sudden,  as  in  the  case  of  pure  cast  iron.  It  is  of  course 
a  desidoratam  that  the  hichest  caliber  consistent  with  safety  should  be  obtained  in 
onr  alteration,  and  it  may  be  that  the  superior  quality  of  our  cast-iron  10-inch  hollow- 
cast  gun  may  enable  us  to  reach,  say,  8^  inches.  In  this  case  it  is  probable  a  coil-tube 
of  wrought  iron,  2  inches  thick,  wonhl  be  required.  This  will  require  the  cast-iron 
gun  to  l^  bored  out  2.50  inches,  or  1.25  inches  taken  from  the  walls. 

The  tube  would  weigh  2,200  pounds,  and  have  an  exterior  diameter  of  12.5  inches. 
The  present  weight  of  gnu  of  15,059  pounds  would  be  increased  to  about  15,800  pounds, 
about  the  weight  of  our  present  8-inch  rifle.  A  maximum  thickness  of  walls  (only  12 
inches  iA  Parrott's  8-inch)  would  be  f  inches  greater  than  the  present  8-inch  rifle,  and 
the  thickness  of  the  muzzle  would  be  3.85  inches,  a  little  less  than  the  present  cast- 
iron  8-inch,  but  superior  in  strength,  it  is  believed,  at  this  point,  to  either  the  8-inch 
rifle  or  even  Parrott's  10-inch,  and  in  other  respects  decideuly  stronger  than  the  Par- 
rott  8-inch.  Its  length  of  bore  would  be  .120  inches,  as  in  the  8-inch  rifle,  and  be  only 
5  inches  shorter  than  the  English  9-inch  (12-totf)  Fraser  gun.  It  is  believed  that  a 
charge  of  20  to  30  pounds  of  powder,  with  a  225-pound  projectile,  could  be  used  with 
this  gun.    The  9-iuch  English  uses  43  pounds  of  powder,  and  a  250-pound  projectile. 

The  center  of  gravity  would  be  thrown  to  the  front  of  the  axis  of  the  trunnions  by 
the  proposed  change,  but  this,  it  is  believed,  not  sufiiciently  as  to  lead  to  any  difficul- 
ties which  cannot  be  met  by  a  practical  and  easy  solution.  The  cost  of  the  alteration 
is  an  essential  item.  By  consulting  English  official  records  I  find  the  cost  of  alteration 
of  a  "  65-cwt.  6-inch  gun  to  a  71-cwt.  64-pounder,"  is  less  than  £100,  or,  say,|600  United 
States  currency.  If  these  figures  are  correct,  it  will  set  at  rest  the  question  of  com- 
,  parative  expense  of  new  8-inch  cast-iron  rifles  and  the  converted  guns,  the  former  cost- 
ing nearly  |2,000  for  their  construction.  Evidently  economy  as  well  asstrengtti  points 
to  the  converted  gun  as  the  superior  for  our  casemates  requiring  rifle-guns  of  this  size. 
If  8-inch  is  proposed  for  caliber,  I  would  suggest  a  boring  out  of  2.50  inches,  and  the 
using  of  a  tube  2.25  inches  in  thickness.  The  wrought-iron  coil  tube  would  weigh 
2,330  pounds,  and  the  gun  15,990  pounds,  with  a  maximum  thickness  of  walls  of  17  inches, 
and  4.10  inches  thickuess  at  the  muzzle;  a  strong  gun,  and  one  capable,  it  is  presumed, 
of  firing  a  heavier  charge  and  weij^t  of  projectile  than  our  present  8-inch  rifle. 
^  It  is  evident  that  a  6.4-inch  rifle,  if  the  10-inch  experiments  should  prove  a  success, 
can  be  made,  if  this  caliber  is  not  deemed  too  low  for  effective  service,  from  our  present 
S'inoh  smooth-bore.  * 

This  experiment,  preliminary  to  the  one  proposed  by  the  boai€  of  1868  to  line  a  10 
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and  12  inch  rifle,  would,  at  a  moderate  cost,  throw  considerably  light  apon  thisBabject, 
and  is  another  reason  for  it^  being  undertaken. 

If  the  proposed  experiment  is  authorized,  its  cost,  firing  500  rounds,  may  be  approx- 
imately estimated  as  follows,  to  wM : 

Cost  of  alteration  of  gun $1,200 

150  barrels  of  powder *...     3,000 

Projectiles,  (i  recovered) 3,750 

Labor,  &€ 1,250 

Total : 9,200 


The  power  to  he  obtained  from  this  gun  should  be  at  least  that  resulting  from  1,200 
feet  initial  velocity  and  225  pounds  weight  of  metal,  or  say  energy  at  the  muzzle  about 
4,900,000  foot-pounds.  The  9-inch  English  gun,  with  an  initial  velocity  of  1,336  feet 
and  a  250-pound  projectile,  has  an  energy  at  the  muzzle  of,  say,  6,900,000  foot-pounds. 
It  is  deemed  best,  if  it  is  determined  to  institute  experiments  in  this  direction,  that 
data  be  obtained  by  this  office  as  to  the  details  of  the  English  mode  of  conversion,  and 
also  as  to  the  parties  who  can  manu£Ebcture  the  tube,  (it  is  presumed  that  this  will  have 
to  be  imported,)  its  cost,  and  other  information  which  might  be  of  u»  in  enabling  the 
Department  to  decide  upon  the  merits  of  the  English  mode,  and  other  matters  of  in- 
formation in  this  connection.  The  question  of  proper  caliber  and  mode  of  alteration — 
Palliser's,  Parson's,  or  any  others  submitted— can,  if  desired,  bedetermiped  by  a  board. 
It  is  believed  that  if  the  conversion  is  a  success,  wrought-iron  coil  tubes  can  be 
secured  in  /Am  countrv  after  a  short  time.  Hoping  that  these  general  views  may  meet 
with  favorable  consideration  and  action,  and  that  moneys  are  now  in  the  hands  of  the 
Department  available  for  the  purposed  experiment, 

I  am,  sir,  very  respectfimy,  your  obedient  servant, 

S.  CRISPIN, 
BrtT9t  Colonel,  U.  8,  A.y  Major  of  Ordnanee, 

General  A.  B.  Dyks, 

Chief  of  Ordnance,  U.  8.  A.,  WashingUm,  D.  C. 


B.  WILER  DUNLAP. 

Ko.  70.]  Trenton,  New  Jersey,  July  22, 1872. 

To  special  hoard  of  ordnanee  for  teaiing  heavy  guns :  Colonel  R,  H,  K.  WhiteUsy,  Ordnance 
Department;  Colonel  George  W,  Getty,  Third  Artillery  ;  Lieutenant-Colonel  H,  6.  Wright, 
Corps  of  Engineers  ;  Lieutenant-Colonel  T.  T  8,  Laidley,  Ordnance  Department ;  Major  T. 
Seymour,  lyth  Artillery;  Major  Silas  Crispin,  Ordnance  Department ;  First  Lieutenant  C. 
E,  Dutton,  Ordnance  Department,  and  recorder  of  hoard : 

Gentlemen  :  I  beg  leave,  in  accordance  with  your  request,  to  submit  for  your  con- 
sideration the  following  paper.  I  shall  enter  into  no  dissertation  on  the  merit  or 
demerit  of  any  well-known  gun,  but  shall  confine  myself  to  a  plain,  straightforward 
explanation  of  the  theories  upon  whfth  I  base  the  construction  of  my  rifle.  I  shall  be 
brief  as  possible ;  will  use  no  scientific  terms  nor  technical  words  to  create  erroneous 
impressions,  but  language  so  plain  as  to  admit  of  neither  doubt  nor  misconstruction. 

The  gun  which  I  offer  for  the  consideration  of  the  board  is  a  steel  breech-loading 
rifle,  of  varying  calibers,  but  the  principles  I  advance  are  more  applicable  to  a  gun  of 
15  inches.  My  claims  are  superior  accuracy,  greater  penetration,  and  longer  range 
than  any  rifle  yet  made.    The  bore  of  the  gun  is  of  an  equal  caliber  from  muzzle  to 

chamber.  i.    i.  .     •   , 

Pmicipte.— Many  breech-loading  guns  are  made  upon  what  I  term  the  foroe-pnnciple, 
and  thus  cause  the  projectile  to  generate  a  terrible  amount  of  friction ;  and  not  only 
this,  but  it  often  happens  that  the  crude  material  of  the  projectile,  while  passing  through 
this  ordeal,  comes  in  contact  with  the  gun.  The  result  is  diminished  power,  deep 
scratches,  and  ultimate  wearing  of  the  cutting-edges  of  the  grooves  perfectly  ronnd, 
and  in  some  cases  long  thin  sli vera  have  been  torn  from  the  edges  of  the  grooves.  The 
manner  of  remedying  these  defects  is  very  simple.  It  is  to  be  found  in  an  equal  caliber, 
assisted  by  a  pecuUar  groove.  My  gun  is  rifled  with  four  groves,  which  luake  but  one 
revolution  in  the  entire  chase,  8  feet.  These  grooves  are  at  the  muzzle  i  inch  in  depth, 
but  with  a  gradual  increase  to  the  shoulder,  where  they  reach  a  depth  of  1  inch,  and 
thus  correspond  in  depth  to  the  retreating  shoulder.  ■    x      .      xi. 

fThe  theory  upon  which  I  have  based  the  construction  of  these  groove*  is  to  give  the 

projectile  a  medium  i^tary  motion,  and  accomplish  it  with  as  littTe  fnction  as  possible. 

All  the  above  theories  culminate  in  the  retreating  shoulder.     The  angle  of  this 
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shoalder  is  not  bo  acute  but  that  it  will  readily  allow  the  outer  surface  of  the  sabot 
to  slip  easily  luto  the  grooves,  and  the  superfluous  metal  becomes  compressed  at  ouce, 
and  undergoes  no  change  during  its  passage  through  the  bore.  Hence  no  continued  or 
progressive  friction  is  exerted  upon  it,  as  in  the  force-principle.  The  metal  that  enters 
the  grooves  must,  of  a  necessity,  fill  them  accurately,  and  the  little  friction  generated  b.v 
this  metal  in  its  depression  from  1  inch  to  ^  inch,  is  passed  upon  a  surface  so  small  as  to 
need  no  comment.  The  adherents  of  the  old  principles  of  the  so-called  scientific  gun- 
nery may  say  that  the  extraordinary  pressure  brought  to  bear  against  the  sabot  by  the 
retreating  shoulder,  will  be  so  great  as  to  tear  or  break  the  sabot  and  thus  leave  a  ragged 
surface  for  atmospheric  pressure  to  work  upon,  the  result  of  which  would  be  dimin- 
ished power,  and  maccnracy  of  flight. 

This  is  an  erroneous  impression,  inasmuch  as  the  shoulders  of  the  sabot  are  deeply 
corrugated  or  scored,  and  as  the  sabot  is  cast  upon  these  shoulders,  it  becomes  a  part 
and  parcel  of  the  projectile,  and  cannot  be  torn  off.  Again,  as  the  retreating  shoulder 
is  an  easy  angle,  the  compressure  or  elongation  of  the  sabot  is  not  accomplished  by  a 
blow,  but  takes  place  in  a  manner  which  cannot  be  antagonistical  to  any  solid  prin- 
ciple. 

The  advantage  of  the  retreating  shoulder  is  so  palpably  plain,  and  so  consistent  with 
every  correct  idea  of  expansive  &rce,  as  to  need  but  a  lew  words ;  and  yet,  in  justice 
to  it,  I  will  call  the  attention  of  the  board  to  the  advantages  it  possesses  over  all  other 
forms  as  applied'  to  heavy  ^uns.  Those  ignorant  of  the  properties  of  explosives  nat- 
urally imagine  that  a  service-charge  of  powder  will  burn  with  electrical  quickness ; 
but,  gentlemen,  you  know  that  this  is  not  true,  for  a  certain  amount  of  time  must 
elapse  between  its  ignition  and  complete  change  into  the  gaseous  state.  Admitting 
this  to  be  true,  a  means  of  rapid  iguition  must  be  had,  and  this  can  be  accomplished 
by  firing  from  the  bottom. 

All  the  members  of  the  board  are  thoroughly  conversant  with  the  firoperties  of 
powder,  so  I  will  allow  them  to  form  their  own  conclusions  regarding  this  important 
hypothesis,  confident  that  my  theory  will  prove  correct.  And  here  it  is  that  the  re- 
treating shoulder  proves  its  superiority  over  all  other  forms,  because  the  change  at 
that  particular  time  of  ignition  possesses  the  greatest  expansive  force,  and  thus  the 
shoulder  enables  it  to  peiiorm  the  great^t  amount  of  work  at  that  particular  time,  and 
all  this  work  takes  place  in  the  space  of  a  few  inches,  thus  doing  away  with  the  absurd 
idea  of  weakening  tnat  power,  when  every  means  should  be  adopted  to  au|^ment  it. 

I  am  positive  that  the  expansive  force  of  the  charge  can  be  husbanded  m  no  more 
scientific  way  than  by  the  aid  of  the  shoulder.  After  a  thorough  and  complete  analysis 
of  the  force-principle^  I  find  that  at  least  one-eighth  of  the  entire  expansive  force  pos-« 
sessed  by  the  charge  is  rendered  as  nil  by  the  extraordinary  amount  of  friction  gener- 
ated by  the  projectile  in  its  forced  passage  through  the  bore.  In  condnding  this  part 
of  m3^  paper,  I  will  add  that  I  have  anivod  at  these  conclusions  by  logical  deductions, 
and  no  surmise  exists  in  any  shape,  but  a  string  of  facts  that  cannot  be  broken. 

The  breech  is  of  a  peculiar  construction,  and  so  formed  that  when  the  breech-block 
is  in  place,  it  becomes  most  truly  a  part  of  the  gun,  fitting  so  accurately  that  the  ex- 
plosion cannot  move  or  jar  it  the  one-hundredth  part  of  an  inch. 

On  loading  the  piece  the  concave  top  of  the  block  accommodates  itself  to  the  lower 
rim  of  the  cliamber,  thus  acting  as  a  rest  and  a  slide  for  the  projectile,  enabling  the 
piece  to  be  loaded,  with  as  much  ease  as  any  heavy  gun  possibly  can  be.  The  ch^irge 
IB  inclosed  in  heavy  flannel,  the  cartridge  encased  in  stout  canvas,  preserving  its  cylin- 
drical form  by  aid  of  a  block  of  wood  turned  to  fit  the  chamber,  and  attached  to  the 
base  of  the  cartridge.  As  this  block  is  made  of  deal,  it  adds  no  perceptible  weight  to 
the  c^tridge,  and  by  being  made  of  diflereut  thicknesses,  the  charge  is  varied  from  ex- 
perimental to  service. 

This  block  projects  beyond  the  rim  of  the  chamber,  ^by  a  slant,)  and  as  the  breech- 
block is  raised  to  its  place  the  wooden  block  is  forced  in  upon  the  chiirge,  and  it  in 
turn  is  driven  firmly  against  the  base  of  the  projectile,  thus  accomplishing  a  compres- 
sion necessary  to  augment  the  expansive  force  of  the  charge.  This  compression  also 
forces  the  shoulder  of  the  sabot  to  rest  firmly  against  the  retreating  shoulder,  and  as 
these  shoulders  are  analagous  to  each  other,  no  particle  of  air  can  remain  between  them, 
hence  no  windage  can  exist.  The  principles  I  have  endeavored  to  explain  should  be  ap- 
plied to  a  large  gun  and  not  to  one  of  small  caliber,  contending,  as  I  do,  that  a  gun  of 
my  dimensions  will  increase  power  in  a  manner  never  thought  of  before,  and  the  ratio 
of  increase  of  power  can  be  easily  determiued  by  any  member  of  the  board  who  will 
carefully  analyze  the  principles  involved. 

A  gun  of  my  dimensions,  to  prove  serviceable,  must  possess  the  same  ease  of  handling 
as  a  smaller  gun.  This  I  have  accomplished,  not  only  by  a  proper  distribution  of  metal 
throughout  the  piece,  thus  enabling  it  to  be  elevated  or  depressed  with  as  little  effort 
as  required  by  a  field-piece,  but,  by  the  aid  of  anti-friction  rollers  connected  to  the  car- 
riage, a  lat'Cral  movement  is  accomplished  with  ease  and  rapidity. 

The  shape  of  a  gun  contributes  nothing  to  its  efficiency,  and  yet  there  are  certain 
lines  symmetrical  in  themselves  and  cori'ect  in  priuoipley  which  form  a  pleasing  shape } 
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these  I  have  adopted,  and  the  result  is  a  more  pleasing  specimen  of  gunnery  than  some 
of  the  uncouth  masses  denominated  cannon. 

After  a  perusal  of  this  paper  the  board  will  see  that  my  principles  are  few  in  number, 
though  plain  in  fact;  and  if  any  theories  more  consonant  with  true  ideas  of  gunnery 
can  bo  produced,  I  should  like  to  become  enlightened -on  the  subject,  and  hope  that  if  the 
board  reject  my  claim,  they  funiish  me  with  an  official  copy  of  principles  adopted  in 
its  designated  models. 

I  hope  the  board  will  find  no  fault  because  I  have  omitted  sending  a  description  of 
the  machinery  used  in  raising  and  lowering  the  breech-block.  I  have  not  deemed  it 
necessary,  inasmuch  as  this  part  of  a  gun  contributes  nothing  to  any  of  its  grand 
essentials. 

Suffice  it  to  say,  that  I  shall  move  the  block  by  a  combination  of  well-known  me- 
chanical powers,  allowing  no  complication  to  exist  in  any  particular. 

The  peculiar  mode  of  fitting  my  breech-block  precludes  that  rapidity  of  movement 
possessed  by  some  guns,  and  yet  this  is  no  drawbac^c,  as  I  sacrifice  a  little  time  to  power 
aud  security,  and  yet  can  fire  my  piece  as  rapidly  as  is  consistent  with  safety. 

All  well-known  rifles  have  a  peculiar  projectile;  mine  is  no  exception  to  the  rule — and 
I  depend  much  upon  the  projectile  for  increased  power  of  penetration.  The  projectile 
I  ofi'er  to  the  board  is  conical-shape,  steel-faoed,  and  I  claim  the  following  advantages  : 
It  can  be  used  either  as  shot  or  as  shell,  or  as  both  combined,  and  in  thts  last  form  I 
recommend  it  for  adoption,  for  the  following  reasons :  As  a  percussion-shell  it  will 
explode  instantaneously,  tnus  adding  to  the  lorce  of  the  blow  at  least  one-quarter  of 
the  expansive  force  of  the  shell  charge,  (from  48  to  60  ounces  quick-burning  powder ;) 
and  this  charge  being  far  removed  from  the  apex  of  the  projectile,  it  is  powerless  to 
destroy  the  face  of  the  shot,  but  will  simply  blow  to  pieces  the  entire  base  and  sabot, 
thus  leaving  the  penetrating  power  not  only  untouched  but  augmented.  If  in  action 
against  a  wooden  vessel,  its  immense  superiority  is  apparent  at  once,  for  although  fired 
by  percussion,  it  can  be  made  to  explode  while  passing  through  a  bulwark,  or  directly 
upon  a  gun-deck.  Its  superiority  in  long  range  can  easily  be  demonstrated.  If  an 
elongated  body,  having  an  unequal  weight  at  either  base  or  apex,  is  fired  at  high 
elevation,  the  inevitable  law  of^  gravity  will  cause  the  heaviest  end  to  strike  first,  not 
because  the  heaviest  bod^  will  fall  a  given  distance  more  quickly  than  a  light  one,  but 
because  the  ])rojectile  in  its  flight  describes  the  arcof  a  circle,  and  as  the  heaviest  point 
is  in  front,  by  reason  of  its  steel  face  and  large  shell  cavity  in  its  base,  its  natural 
tendency  is  a  gradual  depression  of  its  apex.  This  hypothesis  is  made  more  certain 
from  the  fact  that  the  unequal  surface  of  the  sabot,  caused  by  the  grooves,  will  allow 
and  gather  more  atmospheric  pressure  than  the  apex ;  hence  it  is  that  a  power  exerted 
upon  the  base  of  a  moving  body  t^nds  to  depress  its  apex. 

These  facts  do  awapr  with  all  the  old  fuses,  which,  Hundreds  of  times  at  Charleston 
Harbor,  exploded  their  shells  so  prematurely  as  to  render  them  perfectly  harmless  It 
has  been  impossible  to  make  all  fuses  with  mathematical  accuracy,  hence  a  remedy  is 
demanded,  and  I  have  given  it.  ' 

The  diagram  explains  both  gun  and  projectile.  This,  with  a  model  of  the  breech- 
block, will,  I  hope,  prove  satisfact/ory  to  the  board  ;  but  if  it  does  not,  and  the  board 
will  give  me  a  short  time,  I  will  furnish  a  complete  working  model,  and  exhibit  an 
a]«proximate  cost  as  furnished  by  the  largest  foundery  in  America,  (Southwark 
Foundry,  Philadelphia.)  The  theory  I  have  advanced  in  favor  of  rapid  ignition  is,  I 
know,  a  direct  antagonist  to  old-time  fallacies,  and  I  think  that  it  is  time  that  some 
bold  gunner  should  leave  a  path  that  has  been  worn  bare,  and  seek  a  road  that  is  more 
ill  accordance  with  the  progressive  ideas  of  the  age.  The  almost  irresistible  expansive 
force  thutf  generated  must  have  an  auguieuted  power  upon  the  projectile,  and  no  gun 
that  has  ever  been  built  can  turn  this  increased  power  to  the  same  advantage  as  my 
rifle. 

At  the  time  the  board  commenced  its  session  I  was  wholly  unprepared  as  regards 
models,  cost,  &c.,  and  yet  can  say  that  I  will,  if  directed,  produce  a  gun  of  superior 
stuff  aud  workmanship,  at  a  cost  as  low  as  can  possibly  be  made  ;  or  if  the  board  has 
any  designated  foundry  I  will  be  content  to  furnish  every  plan  and  specification,  and 
accept  a  royalty  for  the  use  of  my  patents.  Hoping  that  success  may  crown  my  ejOforts, 
I  will  close,  signing  myself,  gentlemen,  your  most  obedient  servant, 

EDWARD  WILER  DUNLAP, 
Inventor,  Patentee,  and  Owner  of  Dnnlap  Steel  Breach- Loading  Rifle, 

and  Conical-Shot  and  Fercussion- Shell  combined. 


HENRY  DURSLL. 

No.  29.]  Compound  sectional  gun, 

A  steel  or  other  metallic  bollow^  cylinder  surrounded  with  steel  or  other  metallic 
disks  held  together  by  rods,  bolts,  or  bars.    Trunnions  shrunk  on  the  cylinder,  or  on 
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outside  of  the  gnD,  the  bntt-end  of  cyliDder  surronnded  with  steel  wire-roi>e,  or  water 
inclosed  for  re-enforce.  If  a  square  or  trianj^alar  gun,  the  trannions  or  substitute  ap- 
pliances to  be  secured  to  platform. 

This  construction  may  be  applied  to  cylinders  for  hydraulic  presses,  steam-boilers, 
and  steam  cylinders ;  where  great  strength  and  resistance  is  required,  very  large  shafts 
for  propellers  and  other  uses,  reversing  the  disks  t^at  the  fibers  shall  cross. 

HENRY  DURELL. 


DANIEL  FITZKRALD. 

No.  19.]  New  York,  July  11,  1872. 

Sir:  Inclosed  herewith  please  find  letters-patent  No.  121455,  dated  December  5, 

1871,  for  "  Improvemeut  in  submarine  ordnance ;''  also^  letters-patent  granted  for  the 
United  Kingdom  of  Great  Britain,  dated  June  14, 1869,  and  numbered  1824.  I  also  send 
a  model  field-piece  or  gun  illustrating  to  some  exteut  my  said  invention  as  described 
in  the  letters-patent  herewith  sent.  I  will  at  all  times,  upon  request,  attend  your 
board  and  make  such  explanations  as  to  my  improvments  in  ordnance  as  the  same  may 
be  susceptible  of. 

Yours,  respectfully, 

DANIEL  FITZGERALD, 
Care  of  Wm.  H.  JohMon,  267  Broadway,  Xew  York, 

Colonel  R.  H.  K.  Whitelet, 

Pretidmt  of  the  Board  of  Heavy  Ordnance. 

(Inolosore.l 

Daniel  Ftttgerald'a  improvement  in  evhnuxrine  ordnance. 

Specifications  forming  part  of  letters-patent  No.  121455,  dated  December  5, 1871 ;  ante- 
dated December  2, 1871. 

lb  all  whom  it  may  oonoem : 

Be  it  known  that  I,  Daniel  Fitzgerald,  of  New  York,  in  the  county  of  New  York,  and 
in  the  State  of  New  York,  have  invented  certain  new  and  useful  improvements  in  sub- 
marine cannon  or  mortar:  and  do  hereby  declare  that  the  following  is  a  full,  clear,  and 
exact  description  thereof,  reference  being  had  to  the  accompanying  drawing  and  to 
letters  of  re&rence  marked  thereof,  making  a  part  of  this  specification. 

The  nature  of  my  invention  consists  in  the  construction  and  arrangement  of  a  vessel 
with  one  or  more  cannons  or  mortars,  which  will  be  partially  submerged  in  water,  and 
which  can  be  made  to  throw  shells  or  balls  of  different  calibers. 

In  order  to  enable  others  skilled  in  the  art  to  which  my  invention  appertains  to 
make  and  use  the  same,  I  will  now  proceed  to  describe  its  construction  and  operation, 
referring  to  the  annexed  drawing,  which  forms  a  part  of  this  specification,  and  in 
which  Fig.  1  is  a  side  view  of  the  vessel ;  Fig.  2  is  a  longitudinal  vertical  section  of  the 
same;  Fig.  3  is  a  side  view  of  a  steel  shaft,  the  use  of  which  will  be  hereinafter  fully- 
set  forth;  Fig.  4  is  a  Aront  view  of  the  g^ns  in  the  stem  of  the  boat ;  Fig.  5  is  a  plan 
view  of  the  same:  Fig.  6  is  a  plan  view  of  the  vessel;  and  Fig.  7  is  a  longitudinal 
vertical  section  of  the  large  cannon  or  mortar.  A  represents  a  vessel  of  any  suitable 
size  and  dimensions,  having  a  hole  or  aperture  in  its  bottom.  In  this  aperture  is  placed 
a  large  mortar,  B,  which  is  hung  on  trunnions  having  their  bearings  in  the  sides  of 
the  vessel  A.  The  mortar  is  so  arranged  that  it  can  be  turned  on  its  trunnions  so  as  to 
be  horizontal,  perpendicular,  or  at  any  angle  desired ;  and  when  placed  horizontally  it 
will  fill  up  and  close  the  aperture  in  the  bottom  of  the  vessel. 

Usually  mortars  or  cannons  of  very  large  caliber  have  to  be  very  thick  so  as  to  with- 
stand the  immense  pressure  from  the  inside,  but  if  such  a  mortar  or  cannon  were 
partially  submerged  in  water  the  pressure  of  the  water  on  the  ontside  would  counteract 
the  pressnre  from  the  inside  to  some  extent,  and  hence  the  mortar  need  not  to  be  of 
such  great  thickness.  For  this  purpose  I  place  the  mortar  B,  as  above  described,  so 
that  when  it  is  to  be  fired  at  an  angle,  its  breech,  and  in  fact  the  greatest  portion  there- 
of, will  be  submerged  in  water,  and  the  water  itself  receive  the  jpeatest  portion  of  the 
concussion.  I  may  not  hang  the  mortar  on  trunnions,  but  have  it  placed  stationary  at 
a  certain  angle,  if  so  desired.  It  will  be  seen  that  in  either  case  the  vessel  itself,  so 
to  say,  becomes  the  gun-carriage,  and  as  both  the  gun  and  the  vessel  are  in  the  ^ater 
the  effect  of  the  concussion  will  be  greatly  lessened.  Besides  this  advantage  the 
mortar  is  kept  constantly  cool,  and  as  a  consequence  can  be  fired  with  greater  rapidity 
and  for  a  longer  period  than  is  usually  the  case.  To  increase  this  cooling  effect  of  the 
water  I  may  peiforate  the  sides  of  the  inoriar  longitudinally  either  partially  or  clear 
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through,  fonuiDg  a.  series  of  passages,  a  a,  in  or  through  the  metal,  as  seen  in  Fig.  2. 
Sach  perfordtions  ii'ill  not,  as  might  he  supposed,  impair  the  efficiency  of  the  gun. 

If  it  is  desired  to  use  smaller  projectiles  another  cylinder,  C,  may  he  inserted  in  the 
mortar  B.  This  cylinder  I  cut  with  circular  grooves  its  entire  length,  or  place  hoops 
or  rings  around  the  same  at  suitahle  distances  apart,  and  provide  with  a  lip  or  flange 
h,  which  extends  over  the  upper  edge  of  the  mortar  B,  the  main  portion  of  the  cylinder 
projecting  above  the  same.  Water  is  admitted  between  the  mortar  and  cylinder, 
whereby  the  strength  of  both  these  concentric  cylinders  is  consolidated  and  combined, 
and,  at  the  same  time,  it  keeps  the  inner  cylinder  cool. 

In  Fig.  7  I  have  representea  the  cylinder  0  with  a  series  of  concave  circular  grooves 
and  rings,  c  c,  put  aronnd  the  outside  of  a  cylinder,  d,  which  thus  increases  the  strength 
of  the  gun,  as  the  strain  has  a  tendency  to  go  off  in  two  directions ;  and,  besides, 
when  the  gun  is  immersed  in  watex  it  will  become  cooled  a  considerable  distanee  into 
the  metal.  I  also  provide  a  steel  tube,  D,  which  may  be  smooth  or  rifled,  and  is  in- 
serted into  the  cylinder  C,  its  rear  end  being  enlarged,  as  seen  in  Fig.  2,  so  as  to  form 
a  chamber  for  the  powder.  The  tube  'D  extends  beyond  the  front  end  of  the  cylinder 
C,  and  is,  at  its  month,  provided  with  an  elastic  steel  ring,  0,  which  rests  against  the 
outer  end  of  the  cylinder  C.  The  size  of  the  mortar  B,  cylinder  C,  and  tube  D  should 
be  such  that  when  the  mortar  is  placed  horizontally  the  mouth  of  the  tuf)e  D  shall  be 
flush  up  against  the  end  of  the  vessel;  that  is,  against  the  inner  front  side  of  the  cavity 
in  which  the  mortar  is  placed.  Tbrough  the  bow  of  the  vessel  is  placed  a  steel  tube, 
/,  in  such  a  manner  as  to  form  a  continuation  of  the  tube  D,  so  that  any ,projec tile  fired 
from  the  tube  D  will  pass  through  the  tube /and  out  at  the  bow  of  the  vessel. 

The  tube /may  be  used  alone  as  a  gun,  in  which  case  I  insert  a  shaft,  E,  Fig.  3,  of 
steel  or  other  suitable  material,  in  the  tube  D,  tbe  front  end  of  said  shaft  being  even 
with  the  mouth  of  the  tube.  In  the  inner  end  of  the  tube /is  inserted  a  plug  or  block, 
£',  which  forms  the  breech  of  the  gun,  and  is  supported  by  the  shaft  E.  A  vent-hole,  i, 
is  then  also  provided.  In  the  stern  of  the  vessel  are  made  two  cylindrical  openings, 
in  which  are  inserted  two  guns,  F  F.  These  guns  are  made  thicker  or  provided  with 
rings  or  bands  aronnd  the  mouth  and  breech  of  such  size  as  to  fit  exactly  in  the  cylin- 
drical openings  in  the  vessel,  while  the  center  of  the  guns  has  a  chamber  or  space 
^nnd  it,  which  is  filled  with  water  through  an  aperture  in  tbe  upper  side  01^  the 
vessel.  The  guns  F  F  may  also  have  grooves,  as  seen  in  Fig.  5,  for  the  same  purpose 
as  above  described  for  the  cylinder  C.  Around  the  mouths  of  the  guns  F  F  is  placed  a 
block,  6,  which  connects  the  two  guns  together,  and  being  secured  to  the  stern  of  the 
vessel  holds  the  guns  securely  in  position. 

It  will  be  understood  that  I  may  use  aa  many  guns  or  cylinders,  one  inside  the  other, 
as  may  be  desired,  having  water  between  them,  and  not  confine  myself  to  the  specific 
number  above  mentioned. 

It  is  well  known  that  heavy  guns,  which  must  be  of  great  thickness,  are  very  liable 
to  crack  and  burst ;  but  by  combining  a  series  of  giTns,  one  inside  the  other,  and  the 
interstices  filled  with  water,  I  get  aU  the  advantages  of  a  solid  gun  of  the  coiubined 
thickness  without  the  danger  of  bursting,  as  the  water  tends  to  consolidate  and  com- 
bine all  the  thicknesses,  and,  at  the  same  time  keeps  it  cool.  Safety-valves  are,  of  course, 
placed  at  convenient  points,  as  well  as  inlet  and  outlet  tubes,  so  that  aoy  steam  that 
might  possibly  be  generated  may  escape,  and  so  that  the  water  can  be  drawn  off  and 
replenished  again.  Another  advantage  of  nraking  a  heavy  gun  in  this  manner,  so  to 
say,  in  sections,  is  that  it  can  be  far  easier  transported  than  if  it  was  in  one  solid  piece. 
The  gun  which  I  have  represented  in  Fig.  7,  having  a  series  of  conical  or  cy)ncave  rings, 
mayT>e  used  without  water;  and  these  rings  may  be  of  almost  any  shape  desired,  the 
more  conical  the  better,  and  answer  all  the  purposes  of  a  solid  gun  of  the  same  thick- 
ness, with  the  additional  advantage  of  there  being  no  danger  of  bursting,  as  the  expan- 
sion of  the  metal  tube  has  free  room  to  go  off  witnout  any  injury  to  the  outer  circum- 
ference. Th«)se  guns  may  then  also  be  used  as  field-pieces,  or  be  placed  in  some  stationary 
battery,  in  which  latter  case  I  may  also  surround  it  by  water,  if  so  desired. 

When  the  gun  is  placed  horizontally  in  the  vessel,  the  breech  should  come  directly 
against  the  rear  side  of  the  cavity  io  which  the  gun  is  placed,  thus  taking  off  all  efi'ects 
of  the  concussion  from  the  trunnions.  When  tne  ^un  is  placed  at  an  angle  and  con- 
sequently submerged  in  water,  then  the  water  receives  a  great  part  of  the  concussion, 
relieving  the  trunnions. 

The  gun  or  tnbe/  in  the  bow  of  the  vessel  is  surrounded  by  a  series  of  rings,  y»  m, 
made  of  steel  or  other  suitable  material.  These  rings  are  made  in  kind  of  zigzag  shape, 
as  shown  in  Fig.  1,  and  slipped  over  the  gun  and  f<istened  together  in  any  suitable 
manner,  forming  ft  part  of  the  vessel,  and  may  be  of  any  diameter  desired,  so  as  to  form, 
in  fact,  a  gun  of  enormous  thickness.  The  rings  m  m  being  of  the  peculiar  shape  above 
mentioned,  will  allow  for  any  expansion  of  the  gun  itself,  without  any  danger  of  break- 
ing or  bursting. 

1  am  aware  that  guns  have  been  made  of  a  series  of  straight  rings  secured  together, 
hence  I  do  not  claim  such  to  be  my  invention. 


DANh    riTiaCKALD'S 
SUB»A/IINE   CANNON  OK  MOKTAR. 
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Having  thns  fully  described  my  invention,  what  I  claim  as  new  and  desire  to  secure 
by  letterb-patenti  is — 

1.  The  mortar  B,  hung  on  trunnions  or  stationary  in  the  bottom  of  the  vessel  A,  so 
as  to  be  partially  submerged  in  water  while  it  is  being  discharged,  substantially  as  and 
for  the  purposes  herein  set  forth. 

2.  In  combination  with  the  mortar  B,  the  cylinder  C,  constructed  and  described,  and 
the  space  between  the  two  filled  with  water,  substantially  as  and  for  the  purposes 
herein  set  forth. 

3.  The  combination  of  the  mortar  or  gun  B,  one  or  more  cylinders  Q,  and  the  tul>e 
D,  provided  with  a  zigzag  or  corrugated  flange,  E,  all  constructed  substantially  as 
specified. 

4.  The  arrangement,  with  the  vessel  A,  of  the  mortar  or  gun  B,  one  or  more  cylinders, 
C,  and  the  perrorated  bow /forming  an  elongation  of  the  gun,  all  substantially  as  set 
forth. 

5.  The  gun  herein  described,  composed  of  a  series  of  conical  or  zigzag  nngs  surround- 
ing a  central  core,  substantially  as  set  forth. 

In  testimony  that  I  claim  the  foregoing,  I  have  hereunto  set  my  hand,  this  22d  day 
of  April,  1869. 

DANIEJt  FITZGERALD. 


C.   GAOSTATTER. 

L.  B.  No.  45.]  Army  BuiiJ>mo,  New  York,  Anffitgt7f  1872. 

;  Sir  :  Your  letter  of  the  31st  ultimo  to  the  Chief  of  Ordnance  has  been  referred  to 
the  board  on  heavy  cannon.  I  am  directed  to  inform  you  that  th#board  invites  you 
to  lay  before  it,  as  speedily  as  practicable,  such  drawings  as  yoa  may  have,  and  such 
further  information  as  may  serve  to  explain  your  plans  for  constructing  heavy  cannon. 
Very  respectfully,  sir, 

C.  E.  DUTTON, 
^         Fir$t  LieuUnaut  Ordnanee,  Recorder, 
C.  6a(}stattbr,  Esq. 

No.  100.]  Material  for  ike  oonstruction  of  eaTtnons* 

Before  describing  my  breech-loading  system,  I  will  advance  my  opinion  as  to  tho 
above  subject,  which  I  gave  also  mv  attention,  by  studying  the  tests  and  contests  in 
the  principal  European  artilleries,  of  which  only  those  of  England  and  Prussia  are  to 
be  regarded,  as  all  others  did  not  do  much  in  this  matter,  but  rather  followed  either 
one  of  the  other  named  States. 

As  materials  for  constructing  cannons  we  have  only  to  consider  iron  in  its  three 
varieties, '^  cast  iron,  steel,  and  pure  malleable  iron.^  Bronze  has  been  condemned, 
and  BO  onght  to  be  cast  iron,  nnless  in  combination  of  one  of  the  other  sorts,  or  as 
alloy  with  some  other  metal.  Steel  is  the  most  favored  on  the  European  continent, 
while  England  holds  to  pure  iron,  ^Armstrong  and  Fraser.)  Kmpp  and  Armstrong 
were  alternately  ahead  of  each  other  m  constructing  heavy  onlnance  nntil  1868,  when 
the  Prussian  government  ordered  another  contest  between  Krupp  and  Armstrong's 
cannon,  in  which  Krupp's  proved  much  snperior  to  Armstrong's.  Both  were  breech- 
loaders, and  shot  a  600-pound  projectile  each. 

They  began  the  test  with  one-half  increased  charges,  and  the  second  shots  were 
even  double  charged,  and  that  proved  more  than  the  Armstrong  could  stand,  while 
the  Krupp  bore  yet  many  more.  (I  forgot  l^e  number,  and  1  could  not  find  the  report 
of  this  contest,  which  I  received  from  a  Prussian  officer.)  Thus  Krupp  was  master, 
and  experts  attributed  this  victory  td  the  new  process  of  Krupp  in  treating  the  steel 
block,  which  is  to  form  th^  cannon,  with  his  world-renowned  steam  tilt-hamipeT  that 
gives  his  steel  so  snperior  qualities  above  all  others. 

As  evident,  this  victory  appeared  to  the  Prussian  government,  it  does  not  seem  so  to 
me,  because  this  contest  was  only  between  two  pieces,  and  just  that  special  piece  of 
Armstrong  may  have  been  a  failure,  and  besides  that  the  difference  in  the  breech- 
^tem  may  have  some  influence  too ;  in  faYst,  it  has  one. 

Further,*  tliis  victory  was  sufficient  for  the  Prussian  government,  because  such  con- 
tests with  600-pounders  are  very  expensive,  and  cannot  be  often  repeated,  and  then 
was  the  Prussian  artillery  extensively  experimenting  on  iron-dads  for  the  navy,  at 
the  same  time.  Now  I  will  admit  that  Krupp's  steel  cannons  have  superior  qualities 
in  comparison  with  Armstrong's  or  Frasei-'s,  but  I  maintain  that  especially  Fraser'a 
manner  of  constructing  cannons  is  the  most  practical,  and  so  I  will  prove  now. 

At  a  previous  time,  1866,  when  the  English  government  ordered  a  contest  between 
Armstroug's  and  Wbitworth's  guns,  both  pieces  were  70-pounders,  the  weight  of  their 
projectiles  150  pounds,  and  both  bore  up  to  3,000  shots.   Whitworth  was  a  steel  cannon, 
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aDd  all  experts  must  acknowledge  the  extreme  accuracy  with  which  Whitworth's 
cannons  are  made,  and  also  the  good  qualities  of -his  steel,  and  yet  he  coald  not  do  bet- 
ter than  Armstrong. 

Now  if  we  compare  this  contest  with  the  former,  we  see  a  striking  difference;  and 
as  I  cannot  believe  that  Krupp's  steel  is  considerably  superior  to  Whitworth's,  you 
will  come  perhaps  to  the  same  conclusion  in  regard  to  the  nrst-mentioued  contest  as  I, 
and  then  admit  that  Armstrong's  system  is  preferable  for  its  being  cheaper,  if  even 
Krupp's  steel  is  superior,  but  then  also  much  dearer.  And  again,  as  Fraser's  system 
is  similar  to  Armstrong's,  but  much  cheaper  than  his,  without  being  inferior  in 
solidity,  we  must  come  to  the  conclusion  that  Fraser's  cannous  are  the  most  prac- 
ticable. 

Fraser's  cannon  of  great  caliber  costs  £40  per  ton  in  England,  while  a  common  cast- 
iron  cannon  costs  already  £30  per  ton.  I  did  not  hear  of  more  tests  or  contests  of 
heavy  ordnance,  since  1869,  except  the  Franco-Gtorman  war,  in  which  Krupp's  steel 
cannon  proved  a  decided  success. 

Russia  made  experiments  with  steel  muzzle-loaders,  and  it  was  found  that  these 
stand  only  250  shots  at  an  average,  while  at  the  same  time  a  steel  breech-loading 
9-inch  cannon  bore  1,000  shots,  and  that  is  the  reason  why  Prussia,  Russia,  Austria, 
&c.,  accepted  the  l^eech-loading  system  entirely. 

I  have  yet  another  fact  on  record,  which  approver  my  above-expressed  opinion  of 
Fraser's  cannon,  and  that  is  Austria  accepted  Krupp's  steel  cannon  for  her  navy,  and 
supplied  it  with  that  up  to  1870,  when  she  commenced  to  introduce  Armstrong's  or 
Fraser's,  although  I  cannot  say  whether  she  continued  so  since. 

The  French  artillery  never  exx>erimented  much  with  its  heavy  ordnance,  nor  did  I 
ever  hear  of  a  cout-est  with  other  systems,  except  the  late  war,  and  that  proved  not  to 
its  advantage.  W^at  we  saw  at  the  Paris  exhibition  in  1867,  was  not  worthy  of  con- 
sideration. 

In  regard  to  cast-iron  cannons,  strengthened  by  pure  iron  rings,  I  must  say  that  they 
don't  answer  the  purpose,  as  was  proven  by  numerous  tests;  but  Palliser's  alteration 
of  fonning  the  inner  part  of  the  cannon  of  the  stronger  metal,  as  steel  or  pure  iron, 
and  cast  the  body  of  the  canuon  around  of  cast  iron,  was  a  success ;  although  such 
cannon  cannot  be  compared  with  either  the  Krupp's  or  Fraser's. 

We  may  yet  expect  an  improvement  in  cast-iron  cannons  by  forming  an  alloy  of 
cast  iron  with  some  other  tenacious  metal,  but  after  all  I  think  that  Bessemer  steel  or 
pure  iron,  well  hammered  in  block,  will  prevail  as  material  for  heavy  ordnance. 

As  I  have  not  the  time  now  to  enlarge  on  this  subject,  because  I  am  to  write  to 
Europe  for  reports  and  facts  of  later  experiments  in  that  line,  I  iriust  close  this  article 
with  the  remark  that  I  find  it  strange  why  they  take  cannons  of  so  large  a  caliber  in 
order  to  find  out  which  material  is  better:   would  not  O-pouuders  answer  as  well  f 

C.  GAG8TATTER. 

Whuih  is  the  heat  hreech-loading  aystemt 

I  say,  that  which  allows  the  quickest  possible  shooting,  which  has  at  the  same  time 
the  greatest  solidity,  and  which  with  the  whole  cannon  does  the  least  exceed  in  weight 
a  muzzle-loader. 

The  first  question  may  be  answered  by  a  comparison  of  my  system  with  all  others 
practically  existing  now.  The  second  question  I  answer  with  the  "screw-breech." 
The  last  I  answer  also  with  the  '^  screw-breech,"  as  a  mere  glance  at  my  figures  will 
show  and  practice  prove. 

That  a  screw-breech  offers  the  most  resistance  is  self-evident  to  every  expert,  because 
the  reaction  of  the  shot  ii^  not  only  divided  on  two  points,  as  in  Krupp's  breech-loaders, 
or  on  a  part  of  the  circumference  of  the  lyirrel,  but  on  the  whole  circumference,  and 
then  we  can  make  the  worm  of  the* screw  as  strong  as  may  be  required,  and  this  will 
always  be  the  strongest  of  all  possible  breeches  occupying  the  same  length  of  the 
barrel  as  the  screw-breech.  This  is  an  indisputable  fact,  which  to  prove  I  hope  will 
not  be  necessa^. 

Referring  again  to  the  contest  between  Armstrong's  and  Whitworth's  70-pounder8, 1 
will  mention  that  it  was  screws  that  resisted  the  3,000  shots. 

Now  a  common  screw-breech  would  answer  well  enough  the  second  and  third  of  the 
above  questions,  but  not  at  all  the  first ;  afld  to  make  it  also  answer  the  first  questiotk 
I  studied  as  long  till  I  invented  the  conic-screw  breech.  As  simple  as  this  appears  to 
be,  it  is  not  an  easy  matter  to  construct  it  proper,  and  also  not  any  conic  screw  will 
answer.    There  are  propositions  and  rules  which  must  be  observed. 

The  principles  of  tliis  system  will  be  explained  in  Fig.  1;  the  following  figures  repre- 
sent details.    (See  drawings.) 

Fig.  1  shows  the  whole  arrangement  seen  from  above,  the  cannon  being  cut  horizon- 
tally. . 

In  order  to  open  the  breech  as  quick  as  possible,  the  worm  of  the  screw  is  so  calcif- 
lated  that  the  screw  will  be  free  and  loose  after  half  a  turn,  and  be  ready  to  be  turned 
luide. 
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The  screw  in  Fig.  1  has  two  worms,  one  commenciDg  above  at  I,  going  to  o,  and 
around  below  to  d^  and  so  on ;  the  other  commences  at  i  below,  and,  going  to  a,  winds 
over  to  a',  &.c.  If  we  take*  now  coinpaHses  and  measure  the  distance  from  the  center- 
line  to  a,  turn  then  the  compasses  around  toward  a',  representing  ''  the  half-turn  '^  of 
the  screw,  we  wiU  find  that  the  worm  bos  left  the  groove,  and  thus  can  be  turned 
aside. 

It  is  self-evident  that  the  whole  worm  aronnd  the  screw  leaves  at  the  same  moment 
its  groove. 

To  facilitate  the  turn  of  the  screw  we  fasten  a  handle  A  to  it,  or  H  Fig.  4.  As  the 
breech  is  supposed  to  be  of  good  steel,  we  can  safely  excavate  it  in  the  back  and 
toward  the  charge,  as  shown  by  the  lines  p  d  d'  u,  in  the  back,  and  t  i  i,  toward 
the  charge.  You  will  also  observe  that  the  lines  p  d'  and  u  d  are  pointing  toward  i  i, 
which  I  thinly  proper.  « 

In  order  to  keep  the  axis  of  the  breech  in  the  center  line  of  the  bore  we  employ  an 
arm./,  which  haa  a  hinge  at  o  fastened  to  the  body  of  the  cannon,  turning  around  J,  and 
which  forms  at  fc  a  case  for  an  axis,  e,  of  the  breech  by  which  this  rests  on  the  arm 
during  the  motions.  Now  it  is  evident  that  as  soon  as  the  breech  is  a  little  turned  it 
will  solely  rest  on  the  arm /for  the  conical  shape  of  the  screw,  and  therefore  we  will 
only  have  to  overcome  the  friction  of  the  axis  e  after  we  bring  the  breech  in  motion. 

In  order  to  turn  the  breech  aside  without  impediment,  after  it  was  freed,  we  will 
have  to  fix  the  point  J.  This  can  be  done  by  drawing  a  line  normal  to  the  line  a  n  of 
the  cone  from  the  end  of  the  bore  at  n.  Ffirther,  when  we  turn  the  breech  half  way 
the  part  a  of  the  worm  will  have  its  groove  at  6,  and  as  the  part  a  will  be.  the  most 
distant  point  from  j,  we  will  have  t^draw  a  lino  normal  to  o  (^  from  h  toward  ^',  and 
where  these  two  lines  cut  there  will  be  the  wauted  point,  ^'. 

Now  we  are  able  to  open  the  breech. 

To  facilitate  the  insertion  of  the  charge  into  the  barrel  it  is  good  to  make  the  bore 
a  little  conical  at  r  b.    See  Figs.  1,  5,  and  11. 

1 1  shows  Broadwell's  ring,  which  closes  the  bore  air-proof. 

If  the  hinge  should  be  found  too  mach  exposed  wo  nay  place  it  to  v,  in  Figs.  2, 3, 4,  and 
10,  but  then  there  will  be  necessary  another  hinge,  in  the  arui/  at  w.  See  Figs.  2,  3,  4, 
and  10. 

It  must  be  obser\'ed  that  equal  letters  signify  equal  parts  in  all  figures. 

Fig.  10  shows  the  breech  opened,  seen  from  above.  Now  we  have  yet  a  very  simple 
arrangement  at  g,  in  Figs.  1  and  3,  by  which  the  worm  of  the  screw  is  bound  to  catch 
at  once  its  groove  when  we  are  closing  the  breech ;  </  is  a  strong  cog  on  the  breech 
which  strikes  against  the  arm  /,  in  Fig.  3,  at  g\  the  same  ufoment  when  the  worm  leaves 
its  groove.  When  we  close  the  breech  we  will  have  our  hand  resting  at  the  handle, 
(see  Fi^.  10,)  and  bring  the  breech  in  its  due  position,  and  then  turn  it  around,  by 
which  it  must  catch  at  once. 

By  the  arrangement  of  the  arm  in  Fig.  2  it  may  prove  necessaiy  that  the  part  v  w  dare 
not  move  farther  against  the  left  side  of  the  cannon  than  it  is  when  the  breech  is 
closed.  This  can  easily  be  accomplished  by  the  part  E  in  Fig.  3,  which  is  in  connection 
with  the  arm,  and  rests  on  the  bottom  of  the  cannon.  In  Fig.  1  wo  need  not  to  provide 
for  that,  as  the  arm/  will  rest  at  G  on  the  cannon  any  way.  In  Fig.  5  we  see  the  screw- 
breech  of  Fig.  1  enlarged.  The  dotted  lines  show  the  way  of  the  worm  on  the  other 
aide. 

•On  applying  compasses  we  can  easily  find  that  all  points  of  the  worm  will  leave  the 
groove  after  one  half  turn. 

The  gradation  of  the  worm  in  Fig.  5  is  at  the  beginning  6^,  and  becomes  leas  yet 
toward  the  base.  The  longer  the  turn  the  higher  we  may  make  the  worm  of  the 
screw. 

A,  B  is  the  center  line  of  the  bore.  Fig.  6^  on  the  right  side  of  the  line  D,  E,  is  a 
continuation  of  the  coue  in  Fig.  5,  but  representing  a  single- wormed  screw,  which,  by 
the  ^me  gradation  of  the  worm,  will  be  freed  after  one  half  turn.  Measure  the  diatanoe 
from  the  center  line  to  x,  and  then  from  the  center  line  to  jp,  it  will  be  found  that  the 
screw  is  freed.    I  would  give  the  double- wormed  screw  the  preference. 

In  Figs.  7  and  8  we  have  another  form  of  a  screw-breech,  which,  in  view  of  solidity,  I 
would  prefer  to  all  others,  bnt  I  fear  it  will  be  rather  difficult  to  construct  snch  screw 
with  the  due  exactness.  Snch  screw  would  be  always  best  one-wormed.  In  Fig.  7, 
ny  y*  m  means  the  outline  of  the  cone.  The  next  to  do  would  be  turning  the  cone 
like  a  fusee  in  a  watch,  and  after  that  is  done  we  turn  the  groove  F  F  in  Fig.  ^  by 
which  again  the  worm  a  a  is  formed. 

If  we  want  such  screw  to  be  freed  after  one-half  tnm  the  groove  dare  be  made  only 
half  as  deep  as  L  J,  in  Fig.  7,  while  the  width  y  L  will  have  to  be  proportional.  I 
consider  this  system  the  only 'possible  one  to  transform  muzzle-loaders  into  breech- 
loaders practically. 
^  As  we  can  make  the  breech  of  the  best  steel,  we  can  make  the  worm  of  the  breech 
as  mnch  narrower.  Fig.  9,  than  that  in  the  barrel,  as  the  metal  of  which  the  barrel  is 
constructed  is  weaker  than  steel.    Thus  we  make  the  best  use  of  this  system. 
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In  Fig.  4,  which  shows  the  hreech  arran ji^ement  seen  from  the  left  side,  G  is  the  touch- 
hole  which  leads  to  the  center  of  the  bottom  of  the  bore,  in  aocordairce  to  my  article 
"how  to  give  projectiles  the  greatest  velocity."  As  I  would  not  consider  a  cannon 
perfect  without  an  arrangement  to  fire  with  nercnssion-caps,  we  have  space  enough 
in  the  excavation  of  the  breech  to  fix  one,  ana  to  facilitate  that  we  may  take  off  the 
edge  of  K  at  B,  as  required. 

In  Fig.  11  we  see  that  the  end  of  the  bore  is  a  little  widened  at  r  b,  and  also  that  the 
head  of  the  breech  is  a  little  wider  than  the  mouth  of  the  bore^  in  order  to  facilitate 
the  insertion  of  the  charge. 

Fig.  12  shows  a  gun-ladle  for  heavy  ordnance ;  h/  h'  are  the  handles  by  which  either 
two  or  four  men  carry  the  projectile  M.  The  arrangement  y"  m"  is  not  very  necessary  if 
the  men  are  exercised,  and  hold  the  back  end  a  little  lower  6n  introducing  it  into  the 
barrel  until  the  part  y"  pushes  against  f. 

In  order  to  speed  the  act  of  loading  in  battery-cannons,  I  thought  of  fixing  the  ladle 
to  the  cannon,  Fig.  10,  Z,  on  which  the  projectile  could  be  laid  while  the  breech  is  to  be 
opened,  and  could  then  be  turned  in  in  a  similar  manner  to  the  breech,  guided  by  Q  Q ; 
but  this  would  complicate  the  matter  too  much  yrithout  corresponding  advantage ; 
therefore  it  is  best  to  leave  it  off. 

In  small  cannons  we  can  insert  the  charge  without  any  ladle  by  holding  the  pro- 
jectile in  the  left  hand,  introducing  it  into  the  back  of  the  conic  part  of  the  barrel  to 
the  proper  place,  and  pushing  then  the  projectile  with  the  right  hand  into  the  barrel. 
The  left  hand  may  rest  at  the  same  time  on  the  worm  of  the  cannon. 

In  regard  to  cleaning  the  bor^ after  shots,  I  mtyt  remark,  that  this  can  be  done  with 
the  common  brash  ;  but  if  there  is  much  dirt  in  the  bore  we  will  have  to  take  care 
that  this  does  not  come  into  the  windings  of  the  screw,  as  this  may  hinder  the  closing. 

In  order  to  avoid  that  we  will  have  to  insert  the  brush  and  turn  it  at  the  same  time 
screw-like  as  far  as  the  charge  reaches,  pushing  it  through  the  bore,  and  pulling  it  but 
rapidly.  Or  we  may  employ  a  cotton  brush  or  wiper,  which  keeps  the  dirt.  Such  I 
saw  in  the  French  and  Pnissian  navy.  Or,  at  last,  we  will  have  to  construct  the 
cannon-brush,  as  in  Fig.  13,  that  is,  with  a  case  of  plate-iron  or  copper,  R ;  T  the 
brush;  W  the  stick.  This  case  is  fitting  to  the  bore,  and  rather  a  little  larger.  When 
the  brush  is  pushed  into  the  bore  another  man  holds  the  case  in  its  place,  and  when 
the  brush  is  pulled  back  this  will  take  up  the  dirt.  The  case  may  be  hit  by  musket- 
bullets  ;  or  else  defective,  it  will  answer  as  long  as  the  brush  does. 

If  this  arrangement  should  be  accepted,  and  we  would  like  to  spare  the  man  for 
holding  the  case  during  the  act  of  brushing,  we  can  accomplish  that  oy  making  a  bore 
through  the  whole  length  of  the  stick,  and  introducing  into  it  an  India-rubber  line, 
which  runs  near  the  brush  over  a  roll,  Fig.  14,  and  is  fastened  to  the  case.  The  work- 
ing of  this  arrangement  is  evident. 

The  end-question  now  is,  "Are  there  turning-machines  for  manufacturing  such  screws 
with  the  proper  accuracy  f  If  not,  I  will  invent  one  in  due  time,  provided  that  my 
breech-loading  system  mids  approval. 

If  we  compare  my  system  with  any  one  now  existing,  and  if  I  had  the  time  to  write 
more  on  this  subject,  to  compare  it  not  only  with  the  existing  but  all  possible  systems, 
we  would  find' that  mine  allows  the  quickest  opening  and  closing,  and  as  the  i)rojectile 
and  charge  is  brought  at  once  at  its  place,  the  act  of  loading  will  be  effected  In  the 
shortest  possible  time.  We  open  and  close  the  quickest  because  there  are  only  two 
motions,  which  are  the  easiest  possible  to  perform ;  because  they  are  around  axis,  and 
therefore  we  are  enabled  to  shoot  the  quickest.    This  system  has  also  the  most  excellent 

Eroperty  of  allowing  the  charge  to  be  "set,"  that  is,  pressed  into  the  barrel  by  the 
reech,  especially  then  when  we  employ  projectiles  with  lead  rings. 

If  I  would  not  abhor  to  complicate  the  breech  more,  I  could  reduce  the  motions  of 
opening  and  partially  also  closing  to  only  one. 

I  have  already  explained  that  a  common  screw-breech  is  the  most  solid  one,  but  I 
can  prove  that  my  conic  screw-breech  is  yet  more  so,  because,  by  equal  lengths  of  the 
screws,  mine  will  have  a  much  loqger  worm. 

Supposing  the  reader  is  acquainted  with  the  French  breech-loading  system,  I  will 
mention  what  frigate  Captain  Ziegler,  of  the  Austrian  navy,  says  about  it : 

"If  at  all  the  materiid  (cast  iron)  is  considered  sufficiently  solid,  there  is  no  objection 
against  this  breech-loading  system,  (with  which  I  am  also  related^  because  the  barrel 
is  less  weakened  than  by  Krupp's  or  Armstrong's,  as  it  has  no  bore  m  a  cross  direction." 

Now  it  is  evident  that  my  breech  must  be  more  than  twice  as  solid,  because,  in  the 
French  breech,  the  worm  of  the  screw  is  cut  out  on  corresponding  parts  so  as  to  enable 
the  breech  to  be  inserted  for  its  whole  length,  and  but  then  it  is  turned  for  one-fourth. 

Now,  I  hope  this  will  be  found  well  studied,  and  will  also  find  the  deserved  approval, 
as  it  is  to  my  notion  the  best  possible  system  of  breech-loading,  and,  if  accepted,  yon 

may  expect  much  on  that  subject  out  of  my  pen,  of  no  less  i™P2^"^c«-     .  ,^„_ 

C.  GAGSTATTEK, 

705  Chestnut  street,  Saint  Loms,  Missouri, 
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Appendix, — I  forfi^ot  to  say  in  the  proper  place  that  1^  caliber-space  for  the  breech 
will  answer  all  purposes. 

The  diyergence  of  the  cone  will  be  dependent  from  the  thickness  of  the  body  of  the 
barrel. 

The  more  we  increase  the  gradation  of  the  worm  of  the  screw  the  stronger  we 
may  make  the  worm,  bat  that'  is  limited.  The  measures  for  the  worm  of  the  screw 
1  find  aa  follows:  Reckon  the  half  circumference  about  1  inch  or  so  off  from  a,  of  the 
cone,  Fig.  15,  and  reckon  with  5^  or  6^  gradation  the  highness  of  the  half  winding, 
and  be  this  for  instance  from  dtohj  then  will  he  ad  the  highness  of  the  worm  of  the 
screw ;  tUen  take  the  middle  ofb  d,  draw  c  e,  and  we  have  the  cross-cut  of  the  worm 
of  the  screw,  ae  c  d,  that  is  of  the  double-wormed  one.  For  the  single-wormed  one 
the  reckoning  is  the  same,  but  the  cross-cut  would  be  a  d  n  (. 


hsnson's  gun. 

No.  91.]  Office  of  Mkrritt  W.  Griswold  &  Co., 

104  Chamber8  street,  New  York,  August  14,  1872. 

Dear  Sir:  I  beg  leave  to  submit  herewith  a  drawing  (a  gun  will  be  also  submitted 
if  desired)  of  '^Henson's  breech-loading  and  breech-recoiling  gun,"  that  in  actual  prac- 
tice has  given  results  superior  to  a  solid  gun  of  the  same  calmer,  and  accomplishing 
much  beyond  the  impressions  formed  by  a  theoretical  examination. 

At  each  discharge  the  butt  recoils  from  the  barrel  proper,  which  latter  docs  not 
appear  to  receive  the  least  shock,  thereby  leaving  a  clear  open  space  for  reloa<iing. 

A  trial  was  made  of  placing  an  independent  paper  wad  between  the  powder  and 
breech,  and  it  was  left  m  the  same  position  affcer  the  discharge  that  it  occupied  pre- 
viously, though  the  shot  had  been  projected  with  great  force  and  the  breech  recoiled  to 
itsproper  position  for  reloading. 

Hoping  to  hear  from  you,  I  remain  yours,  &o., 


General  R.  H.  K.  Whitkley, 

President  Board  on  Heavy  Ordnance. 

P.  S. — Have  working  drawings  for  15-inch  gun. 


MERRirr  W.  GRISWOLD. 


No.  102.]  •  Office  of  M.  W.  Griswold  &  Co., 

^  New  York,  August  22,  1872. 

Gentlkmex  :  I  desire  to  call  your  attention  to  a  few  points  relative  to  the  ^'Ilonson 
gun,"  some  of  which  were  spoken  of  by  individual  members  at  the  time  the  rough 
model  was  presented. 

1.  It  opens  a  field  for  investigation  by  its  introducing  a  new  principle  in  heavy 
ordnance. 

2.  A  gun  of  this  form  separates  the  two  strains,  can  be  made  of  almost  unlimited  size, 
and  gives  a  perfect  control  of  the  recoil. 

3.  A  more  perfect  burning  of  the  powder  is  secured,  and  each  discharge  opens  the 
bore  from  muzzle  to  breech,  for  the  admission  of  cool  air,  and  for  entering  the  next 
charge.  , 

4.  The  full  force  of  the  powder  is  exerted  upon  the  ball  before  the  breech  recoils. 
This  was  proved  by  the  penetrating  force  of  the  discharged  ball ;  also  by  the  fact  that 
the  gas  check  or  wad,  placed  between  the  recoiling-breach  and  powder,  remained  in 
the  same  poHition  after  the  discharge  that  it  occupied  previously, -showing,  conclusively, 
no  gas  or  explosive  force  escaped,  and  that  the  ball  must  have  parsed  out  of  the  muzzle 
before  the  breech  recoile<l. 

5.  It  can  be  fired  at  any  desired  angle,  (the  model  does  not  show  this,)  and  with  the 
greatest  rapidity,  as  there  are  no  moving  of  parts,  before  or  after  the  entering  of  each 
charge. 

6.  As  the  barrel  does  not  recoil,  the  officers  and  men  are  protected  from  stray  (or  well 
directed)  shots  through  the  ports. 

7.  The  construction  of  the  ^n  allows  the  maker  an  opportunity  of  taking  advan- 
tage of  the  highest  point  attained 'in  the  scientific  knowledge  in  the  workingof  metals. 

At  a  trial  made  before  some  of  our  most  prominent  engineers,  (outside  of  your  im- 
mediate profession,)  it  was  pronounced  a  most  perfect  success,  in  every  particular,  and 
in  many  points  surpassing  all  other  guns  where  an  extremely  heavy  caliber  was  re- 
quired. 

The  first  gun,  of  the  required  sisse,  with  a  steel  or  iron  rifled  barrel,  will  be  made  for 
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$50,000;  after  that  at  such  price  as  may  be  agreed  upon,  or  at  a  royalty  of  one  cent  per 
ponnd. 

Hoping  the  Henson  gan  may  be  selectQd  by  your  board  of  examination  aa  one  of 
the  number  for  trial, 

I  am  yonrsi  respectfully, 

MERRITT  W.  GRISWOLD. 
Commission  on  Heavy  Ordnancr, 

General  K  iET.  K,  Whiteleyf  President 


▲LONZO  HITCHCOCK. 

Ko.  30.]  Nkw  York,  July  17, 1872. 

Gentlemen:  I  herewith  submit  drawings,  8i>ecification8|  and  evidence  of  my  plan 
for  constructing  heavy  ordnance. 
Very  respectfully, 

ALONZO  HITCHCOCK, 
No.  408  We$t  Fifty-fifth  street^  New  York  City. 
The  Hon.  Board  on  Heavy  Ordnance. 


[Inclosure.l 
Impiwed  process  of  forging  wrougkt-iron  or  sieel  cannon. 

In  presenting  an  improvexl  plan  or  process  of  forging  cannon,  it  may  be  deemcMl 
nece84>ary  to  state  a  few  facts  in  relation^ to  some  of  the  important  results  obtained  by 
my  proc€»8s  of  forging  large  masses  of  iron. 

F(ir  reasons  perfectly  well  understood  by  all  scientific  and  practical  iron-workers,  it 
has  been  heretofore  impossible  to  forge  a  cannon  by  any  known  process  without  de- 
stroying the  tensile  strength  of  the  wrought  iron,  it  being  impossible  t.o  heat  this  enor- 
mous ma88  of  iron,  consisting  of  several  tons,  to  a  welding  heat  tlironghout  the  whole 
mass,  without  keeping  it  in  a  candescent  state  for  many  hours,  when  it  is  well  known 
that  the  best  wrought  iron  undergoes  a  total  change  from  the  fibril  to  the  crystalline 
state,  totally  unfit  ror  the  use  intended. 

But  it  needs  no  further  proof  of  the  necessity  of  some  improvement  in  the  mode  of 
forging  cannon,  when  we  know  that  all  attempts  heretofore  have  proved  disastrous  and 
signal  failures,  without  exception.  [This  was  written  in  1856,  since  which  time  there 
have  been  slow  but  positive  and  in  some  cases  satisfactory  improvements.] 
•  Prominent  among  the  inventors  in  this  line  are  Sir  William  Armstrong,  Mn  Whit- 
worth,  and  Mr.'Krupp. 

In  1859  I  bad  occasion  to  dispute  Sir  William  Armstrong's  claims,  which  I  did  la  the 
following  article,  addressed  to  the  Chicago  Daily  Herald: 

The  Armstrong  gun  not  a  new  invention  in  this  country, 

*Ever  since  the  extraordinary  efforts  made  in  France  and  England  to  improve  their  can- 
non, we  have  been  fearful  that  our  country  would  be  left  entirely  in  the  lurch  in  these  im- 
provements, as  the  whole  patronage  of  those  governments  has  been  brought  to  bear  upon 
this  subject,  and  not  without  good  results,  as  was  sufficiently  demonstrated  by  the 
French  gun  in  the  late  war,  an^  England  now  claims  that  they  are  about  tof  produce 
a  still  better  one. 

Be  this  as  it  may,  we  are  now  satisfied  that  we  are  not  only  up  to  the  time  in  our 
country,  but  that  we  can  produce  a  gun  far  superior  to  either  of  the  above,  and  never 
could  an  invention  of  this  magnitude  be  more  opportune.  Below  we  publish  a  com- 
munication from  Mr.  Hitchcock,  of  this  city,  and  we  will  say  here  that  we  have  examined 
the  whole  details  and  process  oy  which  these  results  are  attained,  and,  so  far  as  our 
jndgnient  goes,  are  pertectly  satisfied  that  it  has  all  the  merit  that  is  claimed  for  it. 
Though  we  don't  profess  to  be  practical  or  scientific  in  such  matters,  the  whole  pro- 
cess strikes  ns  as  being  at  once  so  simple  and  plain  that  there  can  be  but  one  opinion 
expressed  upon  its  merits;  and  we  do  not  hesitate,  nnconditionally,  in  recommending 
our  Goverment  to  take  np  this  improvement  and  give  it  a  fair  test,  especially  aa  it  is 
attended  with  comparatively  but  very  little  cost.— [Ed.] 

To  the  Editor  of  the  Chicago  Daily  JBerald  : 

Doubtless  your  attention  has  frequently  been  called  to  the  late  improvement  in  can- 
non, both  in  this  country  and  in  Europe,  and  prominent  among  the  late  impioyementa 
ia  the  Armstong  gan. 
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It  is  claimed  for  this  gan  that  it  is  the  most  perfect  and  most  effective  guii  that  has 
ever  been  invented,  and  it  has  already  earned  a  knighthood  for  its  inventor. 

Bat  in  order  to  show  yon  that  it  is  not  new  in  principle  of  construction,  I  propose 
to  give  yon  my  little  experience  in  this  class  of  ^nns.  Some  sixteen  or  eighteen  years 
a^o,  when  Captain  Stockton  proposed  to  forge  his  bi^  gun  of  wrought  iron,  my  atten- 
tion was  particularly  called  to  this  subject  of  welding  large  masses  of  iron,  not  that 
there  was  any  prospect  of  success  in  forging  this  gun  as  proposed,  but  from  certain 
well-known  practical  difflcnlties  it  must  inevitably  prove  a  failure,  as  it  did.  It  was 
very  easy  to  tell  how  it  could  not  be  done  ;  but  to  tell  how  it  could  be  done  was  strictly 
a  personal  question,  which  I  immediately  set  myself  about  to  answer,  and  really  I  found 
so  many  difficulties  in  the  way  that  I  tried  many  devices  to  avoid  the  necessity  of 
welding  such  large  masses  of  iron,  as  for  cannon,  only  one  of  which  I  will  describe  here, 
which  will  ffo  to  show  at  least  an  extraordinary  coincidence. 

I  proposed  then,  in  order  to  combine  the  greatest  amount  of  strength  with  the  least 
anionnt  of  material,  to  forn^  tnbe  of  suitable  dimensions,  either  of  wrought  iron 
or  cast  steel,  around  which  I  propose  to  shrink  a  series  of  heated  bands,  from  end 
to  end,  when  another  tier  of  bands  would  be  shrunk  over  the  Urst,  so  as  to  break 
joints,  and  so  on  until  the  desired  strength  be  attained. 

Here,  then,  we  have  the  Armstrong  gun,  practically  and  substantially  the  same,  the 
only  difference  being  in  the  manner  of  hooping  or  banding  this  tnbe,  Sir  William  Arm- 
strong nsing  a  continuous  band  or  bar  of  iron  wound  on  hot  from  one  end  to  the  other, 
and  then  back,  and  thus  continued  nntil  sufficient  strength  is  acquired.  Which  of  the 
two  plans  is  the  best  could  only  be  known  by  practical  test,  which  I  feel  no  interest 
in  now,  as  I  think  now  as  then  that  there  are  some  doubts  about  the  practicability  of 
either  invention  under  extraordinary  circumstances,  not  necessary  to  mention  now; 
and  inasmuch  as  there  were  some  donbts  in  my  mind  about  this  mode  of  construction, 
to  say  nothing  about  the  expense,  I  did  not  feel  at  liberty  to  bring  it  forward ;  besides, 
I  was  constantly  under  the  impression  that  the  great  problem,  how  to  forge  large 
masses  of  wrought  iron  or  steel  without  injuring  its  quality  in  a  single  point,  could  be 
solved. 

Accompanying  this,  yon  will  find  drawings  and  models  of  my  process  for  forging 
large  masses  of  iron  or  steel,  or  both  combined,  and  I  will  leave  it  to  you  to  say 
whether  or  not  I  solved  this  problem  satisfactorily. 

I  propose,  then,  to  forge  a  gun  of  wrought  iron  or  cast  steel — or  both  combined — 
as,  for  instance,  the  lining  the  inside  of  the  gun  with  steel,  or  welding  on  a  steel 
breech  after  the  barrel  has  been  bored  and  rided,  of  any  given  weight  from  ten  to 
twenty  tons,  without  the  least  possible  chance  of  a  flaw  or  imperfection.  In  short,  I 
can  forge  any  amount  of  wrought  iron  or  steel,  as  in  f^'nns  or  shafting,  into  one  solid 
homogeneous  mass,  when  every  part  and  parcel  of  said  mass  shall  be  as  perfect  as  the 
best  hammered  iron  or  steel,  and  more  perfect  in  its  texture  and  tensile  strength  than 
the  best  rolled  iron  of  commerce,  and  this  can  all  be  done  by  one  man  if  necessary. 
Being  able  to  accomplish  all  of  this,  I  am  prepared  to  make  a  gun  as  much  superior  to 
the  A^rmstrong  gun  as  the  Armstrong  gun  is  superior  to  the  ordinary  gun,  far  superior 
in  strength  and  durability,  lighter,  and  at  least  50  per  cent,  cheaper  I 

ALONZO  HITCHCOCK. 
Ch  icago,  August  9,  1859. 

It  would  seem  by  this  communication  that  I  fully  comprehended  the  ^'situation,"  which 
Sir  William  did  not  comprehend,  as  is  shown  by  his  subsequent  and  continuous  exper- 
iments up  to  this  day. 

In  submitting  my  proposition  to  the  board,  I  stated  that  I  submitted  drawings, 
specifications,  and  evidence  that  my  principle  of  forging  cannon  is  correct,  which  I 
shall  endeavor  to  show. 

My  first  evidence  will  be  found  in  Mr.  Alexander  L.  Holley's  Treatise  on  Ordnance 
and  Armor,  in  which  he  so  admirably  and  ably  illustrates  and  describes  my  process. 
I  therefore  transfer  the  whole  of  his  article  to  these  pages  with  accompanying  cuts  of 
the  forge. 

'*  To  carry  out,  in  the  fabrication  of  lar^e  cannon,  the  principles  of  sound  welding 
considered  above,  Mr.  Alonzo  Hitchcock,  ol  New  York,  proposes  the  system  illustrated 
by  Fig.  182.  The  iron  is  heated  1  u  a  reverberatory  furnace,  to  avoid  its  contact  with 
sulphur  and  other  impurities  of  coal.  The  gun  is  formed  of  rings  of  wrought  iron  or 
low  steel  made  without  welds.  The  rings  are  so  formed  as  to  be  united  hrst  in  the 
center,  that  the  superfluous  cinder  may  be  squeezed  out.  The  anvil  (h)  is  seated  on 
the  piston  of  a  hydrostatic  press,  (e,)  so  as  to  be  lowered  as  the  successive  rings  (a)  are 
added. 

''The  furnace  (/)  is  situated  between  the  anvil  and  the  steam-hammer  (h)  and  so 
arranged  that  the  rings  project  into  it  from  below  and  the  hammer  drops  into  it  from 
above.  .i; 

''  The  ring  to  form  the  muzzle  of  the  gun  is  laid  upon  the  movable  anvil  and  is^Q% 

26  W 
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jected  sufficient!}'  into  the  furnace  to  allow  tbe  flame  to  raise  it  to  the  welding  heat. 
Meanwhile,  in  another  part  of  the  furnace,  the  rings  (k)  are  heated  to  welding  in  the 
same  time,  by  proportioning  the  heat,  by  means  of  dampers,,  to  the  relative  bulks  of 
the  two  parts.  Without  removing  the  parts  from  an  atmosphere  in  which  there  is  very 
little,  if  any,  oxygen,  they  are  laid  together  and  instantly  welded  by  a  few  strokes  of 
the  steam-hammer.  The  anvil  is  then  lowered  by  the  thickness  of  another  ring,  and 
the  same  process  is  repeated.  Although  the  gun  may  be  of  any  size,  the  parts  actually 
united  at  one  ox)cration  may  be  made  so  light  by  reducing  their  thickness  that  the 
pressure  of  a  hammer  of  moderate  weight  will  be  adequate. 

"And  when  the  whole  operation  of  upsetting  is  contined  to  one  joint,  exactly  the 
requisite  pressure  for  that  joint  can  be  applied,  and  there  is  no  fear  of  injuring  other 
parts  by  setting  it  np  soundly,  because  the  mass  of  the  gun  below  it  is  cold  and  forms 
a  rigid  pillar,  practically  a  continuation  of  the  anvil. 

'"The  blows  upon  the  end  of  the  Armstrong  coil  have  to  weld  a  great  number  of 
joint's;  those  next  the  anvil,  and  those  that  from  bad  fitti^  require  the  most  pressure, 
are  not  always  set  up  until  other  parts  of  the  tube,  which  is  a  long  column  softened  by 
heat,  are  bulged  and  disfigured.  To  avoid  destroying  the  tubes  in  this  way,  they  are 
made  in  short  lengths,  which  have  to  be  joined  by  a  subsequent  process  at  a  considera- 
ble cost.  Even  these  are  bulged,  and  have  to  be  restored  to  the  cylindrical  shape  by 
Spatting.'  '^  , 

"  It  would  appear  that  all  the  conditions  of  sound  welding  may  thus  be  obtained  if 
the  process  can  be  practically  carried  out.  The  objection  raised  by  some  iron-workers, 
that  the  single  ring  will  be  burned  before  the  larger  mass  is  heated  to  welding, 
is  not  well  founded.  Certainly  the  heat  in  what  are  substantially  or  may  be  practically 
two  different  furnaces  can  be  regulated  with  the  utmost  nicety.  Besides,  the  mass  is 
already  hot  before  the  ring  to  be  added  is  put  into  tlie  flame.  Locating  an  anvil  upon 
water  is  simply  a  question  of  the  strength  of  what  holds  the  water.  A  screw  would 
answer  the  purpose  and  would  not  be  liable  to  derangement,  since  an  accurate  fit  is 
not  important,  and  the  adjustment  does  not  take  place  at  the  instant  of  the  blow.  Or 
tbe  screw  might  be  employed  simply  tq  elevate  and  depress  the  anvil,  the  force  of  tbe 
blow  being  received  by  blocks  of  varying  thickness,  placed  between  the  auvil  and  its 
bed. 

"  The  mechanical  difficulties  do  not  appear  to  be  serious,  and  a  considerable  cost  of 
apparatus  is  warranted  by  the  certainty  of  sound  work.  Tbe  expense  of  dressing  the 
ends  of  short  tubes  by  the  Armstrong  process,  and  of  making  colossal  furnaces  and  hani- 
iners  to  heat  and  condense  a  30  or  40  ton  forging  to  the  core,  is  dispensed  with.  Indeed, 
the  furnace  may  be  a  little  larger  than  that  employed  for  gas-welding  the  Armstrong 
tu1>es. 

"  Mr.  Hitchcock's  process  was  intended  especially  for  fabricating  guns  of  low  steel, 
the  rings  to  be  made  without  welds,  by  being  originally  cast  in  the  form  of  small  thick 
rings  and  then  rolled,  in  a  modification  of  the  tire-rolling  machine,  to  a  larger  diameter 
and  a  smaller  section.  This  treatment  would  develop  an  endless  grain  in  the  rings  ia 
the  direction  of  the  circumference.  *  »  •  Again,  very  short  Armstrong  coils  could 
be  welded  together  by  Hitchcock's  present  process."     .  ^ 

Mr.  Hoi  ley  also  says,  on  page  382 :  "  Cast  iron,  cast  steel,  and  bronze  may  be  welded 
at  a  melting  boat ;  but,  altnou^h  wrought  Iron  cannot  be  melted  at  a  practicable  beat, 
every  iron-worker  knows  that  it  can  be  treated  so  as  to  have  as  much  strength  at  the 
weld  as  elscwheiVi,  and  sometimes  more  strength,  because  the  iron  at  this  point  is  hot- 
ter worked. 

"  Heuco  it  appears  that,  although  in  the  general  practice  welds  are  treated  as  weak 
points,  and  a  still  further  allowance  is  made,  especially  in  large  forgiugs,  for  actual 
seams  or  flaws,  there  is  no  x)hysical  law  against  sound  welding  if  iron  and  iron  are 
brought  together  at  a  proper  heat  and  under  the  proper  pressure."  * 

The  only  thing  new  that  I  could  suj^gest  or  alter  after  so  many  years  have  elapsed 
in  my  first  conception  of  this  plan  ot  forging  would  be  simply  to  change  the  rever- 
beratory  furnaces  to  gas-furnaces,  which  I  think  would  be  cheaper,  and  certainly  much 
more  convenient.         *»»•»# 

Further  evidenee  of  the  practiodbility  of  my  principle  of  forging. 

The  joint  committee  appointed  under  the  resolution  of  the  Senate  and  House  of  Rep- 
resentatives of  the  30th  of  March,  1867,  to  investigate  the  purchases,  contracts,  and 
experiments  of  the  Ordnance  Department,  having  completed  their  labors  as  far  as* 
relates  to  experiments  on  heavy  ordnance,  submit  the  following  report  thereon  : 

TESTIMONY  RELATING  ONLY  TO  WELDING. 

Timothy  A.  Hunt,  commodore,  U.  S.  N. 

36.  Question.  What  was  your  conclusion  in  regard  to  the  principle  upon  which  Mr. 
j^mes  has  been  manufacturing  these  wronght-iron  guns  I — ^Answer.  I  think  his  princi- 
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pie  is  the  ^best  we  know  of  at  tbe  present  day ;  think  it  will  make  the  best  ean.  I 
think  it  is  a  mach  safer  way  than  welding  them  in  coils  as  the  Armstrong  and  other 
gnns  are  made. 

Theodore  T.  S.  Laidley. 

59.  Q.  Is  it  possf  ble,  in  your  opinion,  to  make  a  weld  of  a  wroafi^ht-iron  gun  so  per- 
fect that  it  will  not  be  a  weak  spot  in  the  gun  f — A.  I  think  it  can  be  done. 

60.  Q.  What  do  you  think,  then,  of  the  principle  of  maunfacturing  guns  as  Mr. 
Ames  has  undertaken  itf — A.  I  do  not  know  whether  Mr.  Ames  can  make  a  perfect 
weld  uniformly  or  not  in  such  large  masses. 

^.  Q.  Do  I  understand  you  to  say  this  Ames  gun  is  the  strongest  that  you  have 
ever  tested,  tried,  or  know  anything  about  ? — A.  When  the  welds  are  well  mado  it  is 
the  strongest  gun  I  have  ever  known. 

Q.  A.  Gillmore. 

58.  Q.  Give  your  opinion  generally  about  tbe  use  of  wrought-iron  guns  and  their 
value  as  compared  with  cast  ones. — A.  A  wrought-iron  gun,  in  my  opinion,  if  made  by 
this  process  of  welding  rings  together,  which  is  Mr.  .^es's  patent,  and  wecan  get  a 
gun  without  defective  welds,  would  be  one  of  the  most  valuable  guns  we  could  have  ; 
and  I  believe  that  a  defective  weld  would  be  developed  in  proving  a  gun.  If  it  does  not 
breiJc  in  the  proof  charges — sa^  eight  or  ten  heavy  charges — ^I  should  regard  the  welds 
good. 

Isaac  French,  (forger  of  Ames's  guns). 

11.  Q.  Will  you  state  briefly  the  manner  in  which  the  gnns  (Ames's)  were  manufac- 
tured, &c.  I — ^A.  ♦  *  •  ♦  *  There  were  three  rings,  thus :  one  inside  of  the  other. 
The  middle  ring,  which  is  ten  inches  in  diameter,  projects  about  five-eighths  of  an  inch 
from  the  other  on  the  side  that  goes  on  to  tbe  gun.  Tbe  object  of  this  projection  is  to 
have  it  strike  in  the  center  of  the  weld,  the  center  of  the  gun  first. 

14.  Q.  When  the  weld  is  perfectly  made,  is  there  any  weakness  at  the  welding 
point  f — A.  I  do  not  see  why  there  should  be,  any  more  than  at  any  other  part  of  the 
gun.  ^ 

15.  Q.  Is  it  as  strong  there  as  at  any  other  portion  of  the  gun  ?— A.  I  do  not  see 
why  it  is  not. 

16.  Q.  Did  you  have  any  failure  to  make  the  welds  during  your  experience  f — ^A. 
No,  not  on  the  guns  that  I  made. 

17.  Q.  Did  Mr.  Ames,  in  making  any  ^nns,  fail  in  making  a  weld  at  any  timef — A. 
We  tried  various  experiments,  and  sometimes  the  welds' were  not  perfect. 

16.  Q.  But,  after  the  system  was  perfected,  you  think  the  welds  were  such  as  could 
be  depended  upon  f — A.  I  think  the  eleven  guns  were  perfect  welds,  a,a^  were  as  solid 
there  as  anywhere. 

Mr.  James  Wilson,  (foreman  and  forger  at  the  Washington  navy-yard.) 

5.  Q.  Are  welds,  when  perfectly  made,  as  strong  as  any  other  part  of  the  iron  ? — 
A. .  Yes  ;  I  think  they  are  quite  as  strong. 

6.  Q.  What  is  your  opinion  about  the  possibility  of  making  perfect  welds  in  large 
masses  of  iron,  if  you  have  suitable  tools  and  furnaces  t — A.  I  think  you  can  do  it  and 
make  them  perfect. 

7.  Q.  You  have  heard  the  system  of  manufacture  described  here  of  Mr.  Ames's  gun  T — 
A.  Yes. 

8.  Q.  Will  you  state  if  you  have  any  doubt  that  the  welds  could  be  made  perfectly 
by  that  system  1 — A.  I  have  no  doubt  in  the  world  ;  I  believe  it  can  bo  done. 

9.  Q.  l^en  you  think  there  is  no  reason  why  large  masses  of  iron  should  oxidize  so 
as  to  prevent  welding,  if  only  skillfully  and  properly  manufactured  t— A.  None  in  the 
world. 

10.  Q.  Will  not  large  masses  of  certain  iron  be  longer  in  oxidizing  than  smaller 
quantities,  owing  to  the  greater  amount  of  heat? — A.  No,  I  do  not  think  they  would. 

11.  Q.  Do  you  think  that  would  be  in  proportion  to  the  surface  presented  f — ^A.  Yes  ; 
I  do  not  see  any  difference  in  that  respect  between  a  large  and  a  small  piece. 

William  W.  Bradley. 

6.  Q.  Did  you  have  opportunities  of  observing  the  manufacture  of  guns  f — A.  I  did, 
perfectly ;  I  took  a  great  interest  in  it,  and  saw  everything. 

7.  Q.  What  was  your  opinon  of  the  value  of  that  system  for  making  strong  guns  ? — 
A.  I  think  it  was  a  most  admirable  system — the  best  I  ever  saw ;  that,  if  iron  cannot 
be  put  together  by  that  system,  there  is  none  by  which  it  can. 

6.  Q.  The  whole  questson  is  whether  welds  could  be  made  perfectly  by  that  system. 
Do  you  think  they  could? — A.  Yes;  I  think  the  plan  of  presenting  the  convex  surface 
is  the  true  one,  and  that  thus  all  the  scoria  is  forced  out  by  the  horizontal  hammer. 

All  the  evidence  that  is  given  before  this  commission  in  relation  to  Mr.  Ames's  pro- 
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0668  of  weldiDp:  goes  to  prove  beyond  doubt  only  what  was  long  before  kno^YD)  tbat 
wrongbt  iron,  if  properly  handled,  will  make  a  gan  of  more  than  double  the  power  of 
endnrance  of  cast  iron. 

But,  unfortunately,  Mr.  Ames's  plan  of  welding  has  nearly  all  the  elements  of  failure. 
He  can  never  be  positively  sure  that  one  of  several  conditions  may  not  intervene,  and 

greveut  a  sound,  perfect  weld  all  over  the  surfaces.    That  he  makes  a  better  weld  by 
is  process  only  proves  that  he  uses  better  material,  and  experienced,  faithful  forgers. 

His  manner  of  heating  the  fagot  and  handling  it  is  very  primitive.  There  are  three 
elements  here,  either  of  which  is  fatal  to  a  perfect  weld,  namely,  underheating  or 
overheating,  oxidizing  when  removed  from  the  furnace,  and  time,  these  dangerous 
elements  being  duplicated  with  two  pieces  thus  handled.  « 

Re-heating  is  also  unavoidable  and  a  dangerous  element,  so  far  as  tensile  strength  iB 
concerned. 

How  to  get  rid  of  all  these  perplexing  elements  occupied  my  mind  more  or  less  for 
fifteen  or  twenty  years,  when  a  little  thought  in  the  right  dii-ection  overcame  a  multi- 
tude of  difficulties ;  the  rasult  is  this  very  simple  mechanical  forge,  which  enables  me 
to  handle  tons  of  iron  with  less  physical  labor  than  Rev.  Dr.  CoUyer  expends  in  forging 
,  his  horseshoes. 

I  have  conquered  all  the  above-enumerated  dangerous  elements.  I  never  re-heat, 
never  overheat,  nor  underheat ;  never  have  one  piece  too  hot,  the  other  too  cold,  the 
temperature  being  regulated  in  either  furnace  by  the  turn  of  the  hand,  wherein  au 
even  temperature  may  be  maintained  for  hours  if  ne<j^(isary.  I  avoid  oxidizing,  be- 
cause the  welding-surfaces  are  not  exposed  to  the  atmosphere. 

Lastly,  time  is  not  taken  into  account  in  my  case,  for  I  can  literally  take  my  own 
time,  and  put  the  two  surfaces  together  when  the  conditions  are  exact.  And  it  makes 
no  difieience  under  such  circumstances  whether  the  area  is  one  foot  or  twenty  feet  to 
be  welded. 

I  have  omitted  all  reference  to  experiment's  in  foreign  countries  in  regard  to  the 
many  different  fabrications  of  heavy  ordnance,  for  the  only  thing  that  has  been  proved 
is  that  such  guns  must  be  made  of  iron  or  steel,  or  both  combined.  Self-reliance 
is  a  fundamental  priuci[>le  of  success,  and  surely  we  have  the  material  and 
talent  to  work  on,  and  it  only  want-s  capital  to  unite  them,  when  we  can  produce  the 
best  and  cheapest  guns  in  the  world. 

As  for.  the  time  chat  it  will  take  to  forge  a  gun  with  my  mechanical  forge  I  cannot 
speak  very  positive,  but  any  practical  forger  would  not  probably  differ  much  from  my 
estimate  when  he  understands  the  system. 

The  contrast  is  so  great,  however,  between  my  mode  and  all  previous  modes  of  forg- 
ing, I  am  aware  that  I  run  some  risk  of  being  considered  visionary. 

The  celebrated  Horsfall  gun,  which  took  forty  men  seven  weeks  to  forgo,  weighed 
about  twenty-six  and  a  half  tons,  and  burned  up  about  twenty- three  and  a  half  tons 
of  iron  in  its  fabrication  ;  nearly  50  per  cent.  ' 

One  of  the  largest  forgers  of  heavy  shafting  tells  me  that  it  is  not  unusual  for  them 
to  burn  up  50  per  cent,  of  iron,  but  they  base  their  estimates  generally  upon  33  per 
cent.  Suppose  a  gnu  to  be  sixt-een  feet  in  length,  average  thickness  of  rings  eight 
inches,  then  twenty-three  welding  heats  are  required. 

All  the  machinery  being  perfect,  and  .the  workmen  well  drilled,  would  it  be  extrava- 
gant to  say  that  a  heat  might  be  taken  ofi*  every  two  hours  f 

Here  we  have  forty-six  hours  instead  of  seven  weeks,  and  probably  5  per  cent,  will 
cover  the  loss  of  material  instead  of  33  to  50  per  cent.,  as  at  present. 

The  labor  is  another  item  worth  considering,  for  I  cannot  conceive  when  more  than 
eight  or  ten  men  could  be  wanted  around  this  forge ;  perhaps  half  the  number  might 
answer. 

In  conclusiou,  I  will  only  say  that,  if  a  mechanical  proposition  can  be  proved  with- 
out actually  performing  the  operation,  this  matter  oi  forcing  large  masses  of  iron 
or  steel  without  injury'  to  the  material  would  seem  to  be  satisfactorily  proved. 

I^rst.  It  will  be  conceded  that  iron  and  steel  can  perfectly  be  welded  under  favorable 
circumstances,  the  condition  being  perfectly  simple,  namely,  a  uniform  temperature 
over  the  entire  surfaces  to  be  united. 

S€iX)nd,  That  those  surfaces  are  to  be  brought  into  contact  when  in  this  perfect  state 
without  the  intervention  of  any  foreign  substance  or  gas  to  produce  any  mechanical  or 
chemical  change  or  interference  at  the  instant  of  contact.  This  is  done  by  bringing 
the  two  surfaces  together  in  the  same  atmosfihere  that  has  pnxluced  the  welding  heat. 
These  conditions  are  fulfilled  daily,  and  the  theory  and  practice  positively  proved  in 
the  welding  of  Sir  William  Armstrongs  coil-sections. 

Third.  The  peculiar  construction  of  my  furnace  enables  me  to  present  only  the  sur- 
faces to  be  welded  to  the  heat  in  the  furnace,  so  that,  while  th&  surface  of  one  of  my 
rings  may  be  brought  to  a  welding  heat,  the  underside  of  the  same  ring,  say  8  inches 
thick,  would  not  be  brought  up  to  more  than  what  is  technically  cmled  a  '^  black 
heat,''  and  it  is  not  improbable  that  it  could  be  done  with  one  much  thinner.  This 
^ill  depend  mainly  on  the  temperature  of  the  furnace-heat,  and  mere  matters  of  detail, 
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so  that  practically,  I  expect  to  improve  the  quality  of  the  metals  that  go  through  my 
forge. 

It  is  a  very  easy  matter  to  substitute  a  hydraulic  press  in  the  place  of  my  haitamer  in 
combination  with  the  furnace,  and  I  am  of  the  opinion  that  the  true  way  to  forge,  i.  e., 
to  *'  upset ''  and  weld  the  Armstrong  coil,  is  by  building  the  furnace  high  enough  to 
receive  the  coil  standing  perpendicular,  which  may  be  six  feet  long,  more  or  less. 
The  press  may  work  from  the  bottom  or  from  the  top  as  may  be  required,  and  this  is 
what  I  propose  to  do  in  forging  hollow  shafting,  for  it  appears  to  me  that  this  coil  is 
peculiarly  adapted  to  the  fabrication  of  shafting. 

. '  ALONZO  HITCHCOCK, 
408  West  Fifty-fifth,  Street,  New  York, 

In  the  specification  of  one  of  my  patents  in  1862  will  be  found  the  following  sen- 
tence : 

"  One  of  the  sides  of  the  rings  should  be  slightly  dished  or  convex,  so  that  when  its 
convex  side  is  placed  on  the  flat  end  of  the  pile,  the  scoria  and  oxide  are  squeezed  to  the 
exterior  with  tne  flux  by  the  action  of  the  hammer,  and  the  welding  of  the  fagot  or 
pile  is  commenced  at  its  interior  and  continued  towsdni  the  periphery." 


L.  B.  No.  49.]  Army  Building,  New  York,  Auguet  13, 1672. 

Sir  :  Yoo  are  requested  by  the  board  on  heavy  cannon  to  furnish  as  soon  as  practi- 
cable estimates  of  the  probable  cost  of  the  plant  for  your  method  of  constructing  a  12- 
inch  rifle,  also  of  the  cost  of  the  gnn  itself,  accompanied  by  such  further  information 
regarding  the  details  of  your  method  as  you  may  be  able  to  furnish. 
By  order  of  the  board. 
Very  respectfully,  sir, 

C.  E.  DUTTON, 
Unt  JAeiUenantf  Ordnance  Beoorder, 
Alonzo  Hitchcock,  Esq. 


No.  97.]  New  York,  August  19, 1872. 

Gentlemen  :  In  regard  to  the  cost  of  the  plant  for  my  forge,  I  can  only  give  an 
approximate  estimate. 

Taking  Messrs.  Sellers's  estimate  for  the  hammer,  $10,440,  as  a  basis  to  start  from,  I 
make  the  following  random  statements : 

In  absence  of  working-drawings,  and  not  knowing  the  price  of  the  materials  that 
are  to  enter  into  the  construction  of  the  gun,  my  estimates  must  be  very  imperfect, 
but  in  the  aggregate  I  hope  to  cover  the  cost  as  far  as  the  estimates  go. 

Commencmg  with  the  cylinder  of  the  hydraulic  press,  I  propose  now  to  make  the 
internal  diameter  19  inches ;  walls,  say,  6  inches  thick,  and.  for  the  first  one,  12  feet 
long,  weighing  about  8  tons.  This  casting,  at  $160  per  ton,  $1,280.  This  cylinder  is  to 
be  re-enforced  or  hooped  at  the  top  and  fitted  up  with  a  stuffing-box. 

The  plunger  or  ram  will  be  made  also  of  cast-iron,  18  inches  in  diameter  when 
turned  up,  with  an  internal  core  6  inches  and  14  feet  long,  with  the  head  fitted  up  to 
receive  the  anvil-block.  This  plunger  will  weigh  about  five  tons ;  at  $160  per  ton, 
(fittings,  $250,)  $1,050. 

The  anvil-block  proper  will  consist  of  a  large  solid  casting,  -say  4  feet,  diameter  and 
30  inches  thick,  with  four  arms  radiating  from  its  circumference  to  engage  with  per- 
manent upright  guides,  and  should  weigh  about  8  tons;  at  $125  per  ton,  $1,000 ;  4  guides 
and  fitting  for  anvil-block,  $1,500 ;  total,  $2,500. 

Over  the  top  of  the  anvil-block  will  be  placed  several  loose  blocks,  aboqt  2  feet 
diameter  and  1  foot  thick,  faced  up  in  a  lathe.  The  castings  of  these  blocks  will  weigh 
about  8,000  pounds*;  at  6  cents  per  pound,  $480 ;  facing  up,  $300 ;  tot>al,  $780. 

These  blocks  are  made  to  compensate  for  the  shortness  of  the  cylinder.  A  part  of 
these  would  have  to  be  taken  off  in  forging  a  gun. 

The  more  weight  of  iron  put  into  these  blocks  and  anvil- block,  the  better,  as  they 
absorb  the  momentum  of  the  hammer  and  relieve  the  cylinder  of  strain. 

The  force-pump  to  operate  this  press  need  not  be  very  heavy  or  expensive ;  for  all 
practical  purposes  it  may  be  worked  bv  hand.    It  may  be  estimated  at  $1,000. 

Probably  reverberatory  furnaces  will  have  to  be  used,  and  will  have  to  rest  on  a 
floor  supported  on  wrought-iron  beams,  passing  through,  as  it  were,  between  the  legs 
of  the  hammer,  the  ends  of  the  beams  to  rest  on  piers  or  cast-iron  columns  exterior 
and  independent  of  the  fbuudation  of  the  hammer;  otherwise  the  vibrations  of  the 
hammer  might  injure  the  lurnace. 
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I  estimate  that  $5,000  will  pat  up  this  famace  in  the  most  perfect  working-order 
including  the  cranes  and  accompanying  gearing  and  tackle — 

Making,  in  all .* $22,120 

Extras ^ 2,880 

Total 25,000 


This  estimate  does  not  include  the  cost  of  foundations  or  stack. 

The  rings  of  which  this  gun  is  composed  can  be  made  of  wrought  iron  or  of  low- 
welding  steel.  Of  course  steel  is  far  preferable,  and  I  have  lately  been  informed  by 
the  agent  of  the  Bolton  Works,  England,  that  they  can  make  the  rings  ajs  I  want  them 
of  perfect  homogeneous  welding  steel,  that  will  stand  a  tensile  strain  of  75,000  pounds 
per  inch,  at  10  cents  per  pound,  gold. 

I  shall  immdiately  communicate  with  them,  and,  if  this  proves  true,  it  will  not  be 
necessary  to  find  parties  to  make  them  of  wronght  iron.    I  have  no  doubt  it  can  be 
done  in  our  own  country,  but  it  will  take  some  time  to  find  the  parties,  and  then  would 
probably  have  to  wait  fur  them  to  put  up  a  tire-rolling  machine. 

I  have  agreed  with  some  practical  iron-men  as  to  the  mode  of  manufacturing  the 
rings  of  wrought  iron,  if  necessary. 

Below  you  will  see  that  I  propose  to  make  the  rings  in  two  parte  circumferentially. 
This  is  reducing  the  difficulty  they  complain  of  in  making  so  large  a  ring  as  one  40 
inches  in  diameter. 

It  will  be  seen  that  this  form  enables  the  manufacturer  to  use  a  tire-rolling  machine 
in  connection  with  the  hammer,  by  which  means  they  can  make  as  good  a  forging  as 
can  be  made  of  wrought  iron.  In  any  event,  they  would  probably  cost  as  much  as  10 
cents  per  pound. 

All  of  which  is  respectfully  submitted. 

ALONZO  HITCHCOCK, 
408  West  Fifty-fi/lh  slreet,  New  York, 

The  Honorable  Board  on  Heavy  Ordnance.  • 


WILLIAM  WHEELER  HUBBELL. 

H.  O.  No.  3,  K.]  '  Philadelphia,  September  11, 1871. 

Sir  :  I  have  the  honor  to  inform  you  that  letters-patent  of  the  United  States  were, 
on  February  8, 1870,  granted  to  me  for  the  invention  of  a  process  by  which  ordnance 
of  any  caliber,  even  to  15  inches,  can  be  oast  direct  from  the  smelting  furnaces  using 
pig-iron,  and  the  gun,  when  cast,  be  pure  cast  steel  all  through^  possessing  enormous 
strength,  endurance,  and  projectile  effect,  far  surpassing  anything  of  cast  iron  now  in 
the  service. 

Very  respectfully,  your  obedient  servant, 

WM.  WHEELER  HUBBELL, 
AUo  Inventor  and  Patentee  of  the  United  States  Navy  Columhiad 

and  Percussion  Fuses  and  of  Shells, 
Hon.  William  W.  Belknap, 

Secretary  of  War, 


[Indosare.] 
No.  5.]  Three  Spedfications  of  heavy  rifled  ordnance  hy  WtUiam  Wheeler  Huhhell. 

Plan  A. 

This  piece  of  ordnance  is  for  muzzle-loading,  but  capable  of  alteration  into  a  breech- 
loader on  my  plan  C,  herewith  submitted. 

This  gun  is  of  combined  steel  and  bronze,  upon  a  plan  or  princij^le  patented  by  me 
the  13th  of  September,  A.  D.  1864,  for  seventeen  years.  It  consists  of  bronze  cast 
around  a  steel  tube  or  bore  and  breech,  forming  a  solid  steel  facing  within,  and  a  firm 
body  of  bronze  cast  and  cooled  upon  the  steel  without,  forming  a  solid,  compact  mass 
by  the  union  effected  by  the  fusion  of  the  bronze  upon  the  steel  tube.  Secondly^  a 
steel  band  may  be  shrunk  upon  the  outer  surface  of  the  bronze  at  the  breech  alone, 
and  extending  as  far  forwaM  as  to  the  trunnions. 
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I  propose  a  gun  upon  this  principle  as  follows :  A  rifled  cannon,  to  he  12  inches  in 
diameter  in  the  bore-measurins  across  from  base  to  base  of  the  two  opposite  grooves  ; 
the  grooves  to  be  wide  and  lonr  in  number,  of  equal  dimensions ;  the  lands  to  be 
narrow  and  fonr  in  number,  of  equal  size,  each  land  to  be  2^  inches  wide  at  the  base, 
with  sides  radiating  toward  the  center  of  the  bore,  each  land  to  be  four-teuths  of  an 
inch  in  height;  one  land  to  be  located  at  the  bottom  at  the  muzzle,  one  at  the.top, 
and  one  at  each  side,  to  take  a  quarter  turn  in  the  length,  and  tbus  present  the  same 
relation  at  the  breech  in  front  of  the  powder-charge.  The  projectile  is  supported  in 
the  center  of  the  bore  by  this  construction  and  arranrirement  and  number  of  the  lands,  . 
and  is  readily  loaded  and'constructed  of  a  proper  configa ration  and  upon  correct  prin-  * 
ciples  in  consequence  thereof,  to  be  described. 

The  length  of  the  bore  is  equal  to  fourteen  diameters  of  the  bore ;  the  chamber  or 
breech  seems  elliptical  in  form.  The  thickness  of  the  steel  bore  from  the  breech-base 
to  the  trunnions  is  4  inches,  and  from  the  trunnions  to  the  muzzle  it  tapers  to  3  inches 
thick  at  the  muzzle.  The  Outer  surface  of  the  steel  bore  has  a  screw-thread  coarsely 
cut  on  it  for  the  bronze  to  cast  and  close  upon  and  hold  it  secure  in  every  portion  of 
its  length.  The  steel  is  left  5  inches  thick  at  the  base  of  the  chamber  and  the  rear 
outer  face  at  right  angles  to  the  barrel,  that  is  flat.  The  thickness  of  the  bronze  around 
the  3  inches  of  steel  at  the  muzzle  is  2  inches,  making,  in  all,  5  inches  thick  across  the 
face  of  the  muzzle,  measuring fi'om  the  base  of  the  groove.  The  barrel  tapers  gradually 
thicker  to  the  trunnions;  eacn  trunnion  is  12  inches  in  diameter  and  6  inches  face  from 
the  shoulder.  From  the  trunnions  to  the  rear  or  breech  the  gun  is  cylindrical,  9 
inches  thickness  of  bronze  and  a  2^inch  thick  steel  band  shrunk  upon  it,  making  in  all 
15  inches  of  metal  at  the  breech,  being  4  inches  of  steel-bore,  9  inches  of  bronze,  and 
2  inches  of  steel  band.  I  am  aware  that  this  outer  2  inches  may  be  cast  of  the  solid 
bronze  instead  of  steel  banding,  and  make  a  good  gun,  but  I  prefer  the  band  of  steel. 
Nine  inches  thickness  of  bronze  is  cast  back  of  the  steel  breech-faciug,  to  give  great 
inertia  and  strength  to  resist  the  propulsive  power  of  the  charge. 

I  propose  to  placfe  the  touch-hole  of  this  guq  near  the  front  of  the  charge  of  powder, 
so  as  to  compel  the  perfect  combustion  of  all  the  powder.  The  touch-hole  is  formed 
through  a  steel  bush  screwed  in  through  the  steel,  bronze,  and  steel. 

I  propose  to  make  the  steel  bore  or  tube  of  small  strips  of  steel,  each  about  an  eighth 
of  an  inch  thick  and  2  inches  wide,  reverse  lapped  helically  and  welded  over  a  properly 
constructed  welding-furnace. 

I  purpose  avoiding  the  use  of  thick  pieces  of  metal  to  either  bend  or  weld,  as  the 
bending  of  them  under  any  circumstances  ruptures  the  fibers  of  the  metal  on  the  outer 
circuits  and  renders  their  tensile  strength  unfit  for  the  bursting  strain  of  large  guns. 

The  cost  of  this  gun  will  be  $90,000.    . 

WM.  WHEELER  HUBBELL. 

I  now  jpropose  a  plan  for  another  of  the  three  guns,  which  I  call 

PULN   B. 

This  gun  is  in  all  respects  the  same  as  the  plan  A,  with  this  tnodification : 
I  propose  to  take  strips  of  steel  one-tenth  of  an  inch  thick  and  1  inch  wide,  and 
omitting  the  coarse  screw-thread  on  the  steel  bore  between  the  trunnions  and  breech, 
leave  on  it  the  last  rough  cat  of  the  tool,  and  to  lap  this  breech-portion  with  this  flat 
thin  steel  helically,  and  reverse-lapped,  leaving  an  inch  space  between  the  edges  of  the 
strips ;  and  thus  wrapping  it  for  the  9  inches  of  thickness  I  cast  the  bronze  into  it 
solidly  upon  the  tube,  to  test  the  question  whether  thin  strips  of  steel  thns  ax)plied  to 
avoid  the  rupture  of  their  outer  fiber  in  bending  them  by  being  thin  will  really  add 
any  strength  of  importance  to  the  gun,  and  whether  the  bronze  will  with  entire  cer- 
tainty penetrate  the  interstices  between  the  steel. 
The  cost  of  this  gun  will  also  be  |90,000. 

WM.  WHEELER  HUBBELL. 

For  the  third  gnn  I  propose  a  breech-loader  as  improved  upon  a  principle  I  inyented 
in  lti41.    This  present  improved  gun  I  will  call 

Plan  C. 

This  is  a  breech -loading  gnn,  and  the  construction  of  the  barrel  is  similar  to  plan  A 
altered  to  a  breech-loader.  This  is  accomplished  by  boring  entirely  through  the  breech 
to  receive  the  ]^rojecti1e  and  charge  in  at  the  rear  end. 

The  charge  is  inclosed  in  a  flanged  casing  of  steel  or  copper,  which  forms  a  gas- 
check  ;  a  central  hole  in  the  rear  is  covered  with  paper  and  a  lead  patch,  which  is  pulled 
off  when  loading.    The  ordinary  friction-primer  fires  it  through  a  touch-hole  in  the 
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steel  breech-gate.    It  is  not  deemed  by  me  sufficiently  safe  to  have  such  large  cartridge- 
cases  ready  primed. 

The  charge  is  secured  by  a  gate  ou  a  side-shaft,  with  bent  arm,  which  allows  it  to 
fall  inward  and  outward  past  the  vertical  line  of  gravitation,  operated  easily  by  one 
man.  The  ^ate  is  double,  with  wedee-surfaces  between  the  two  parts,  allowing  it  to 
tighten  np  in  the  act  of  closing  and  loosen  in  opening.  The  rear  half  of  the  gate 
confrols  the  front  half  by  a  pin  working  in  a  slot.  The  forward  half  falls  in  place,  and 
the  rear  tightens  np  on  it  in  inclosing  the  charge,  and  the  rear  half  loosens  with  its 
wedge-surface  by  its  pin  in  a  slot,  draws  up  the  forward  half,  and  opens  the  breech  to 
•receive  the  charge. 

The  shaft  and  bent  arm  are  on  the  side,  close  to  the  gnn,  and  the  shaft  is  secured  to 
a  block  secured  to  the  rear  part  of  the  side  of  the  gun.  The  breech  is  opened  and  closed 
by  a  handle,  and  also  has  a  cog  and  teeth,  with  which  it  may  be  opened  and  closed.  A 
hand  extractor  slides  in  and  out  to  receive  and  extract  the  case  from  the  rear  end. 

This  gun  also  will  cost  $90,000. 

A  plan  of  this  gun  is  annexed,  represented  by  Figs.  1, 2, 3. 

The  plans  of  guns  A  and  B  are  the  same  a^  Fig.  1,  excepting  that  they  have  solid 
breeches  for  muzzle-loading,  and  the  Fig.  4  represents  this  solid  oreech,  so  formed,  also, 
that  it  can  readily  be  altered  into  the  breech-loading  system  of  Figs.  1,  2,  3. 

In  the  accompanying  drawings  a  are  the  lands,  b  the  steel  bore,  c  the  bronze  body,  d 
the  front  half  of  the  gate)  e  the  rear  half  of  the  gate,  /their  bevel-faces,  ^the  touch- 
hole,  h  the  extractor,  i  the  slot  in  the  front  half  of  the  gate,  j'  the  pin  operating  in  this 
slot  and  secured  in  the  rear  half  of  the  gate,  k  is  the  gate-shaft,  I  are  tne  bent  arms  of 
the  gates,  m  is  the  arm  to  open  them,  set  in  n  its  socket  in  the  rear-half,  o  is  the  outer 
steel  band,  p  the  touch-hole  in  the  solid  breech  or  muzzle  loading  gun. 

WM.  WHEELER  HUBBELL, 
No.  1607  Summer  street,  Philadelphia,  Pennsylvania, 


No.  27.]  1607  Summer  Street,  Philadelphia,  JulylZ,  1872. 

Siti :  Since  my  retnm  I  have  received  from  Washington  a  copy  of  my  patent  for  gun 
on  the  principle  of  those  I  propose,  particularly  plan  A. 

The  plans  B  and  C  have  additions :  B,  the  steel  ribbons ;  C,  the  gated  breech-loading  •       i 
arrangement.    I  inclose  this  copy  of  patent,  also  one  of  Woodbridge's,  that  you  may 
see  their  relative  dates,  and  that  the  latter  now  abandons  his  bronze- faced  or  cast-iron 
faced  gun,  and  simply  proposes  to  use  steel  wire  in  the  bronze  of  m^*^  steel-liored  bronze- 
bodied  gun. 

In  plan  B  I  propose  simply  to  place  steel  ribbons  where  the  bursting  strain  comes, 
using  a  screw-thread  on  the  steel  bore  both  behind  and  before  the  steel  ribbons,  the 
same  as  my  plan  A  or  C,  which  have  the  screw-thread  the  entire  length  of  the  steel 
bore. 

My  patent  controls  the  use  of  the  steel  bore  and  cast  bronze  body  by  grant  of  the 
United  States,  and  I  exhibited  the  plans  to  the  Military  and  Appropriation  Committees 
of  the  House,  and  got  the  appropriation  increased  to  a  sum  sufficient  to  test  them. 

In  referring  to  my  records,  I  can  now  answer  more  definitely— 

1.  That  the  use  of  four  grooves  and  four  lands  on  a  rifle-projectile,  and  with  a  small 
expanding  base  band,  is  contained  in  my  patent  of  January  7, 1862,  of  which  the  United 
States  now  has  the  control,  as  provided  by  a  joint  resolution  of  Congress  of  Jane  3, 
1864. 

2.  That  the  steel  ribbons  in  plan  B,  being  crossed  about  1  inch  apart,  will  allow  the 
bronze  to  pass  in  toward  the  steel  bore  and  fill  the  interstices,  provided  no  pieces  of 
the  sand  of  the  mold  become  detached  and  lodge  to  form  sand-holes ;  and  I  think  I 
ean  arrange  the  mold  to  avoid  this  in  plan  B.  There  is  no  possibility  of  such  a  casu- 
alty in  plans  A  and  C  ;  they  must  cast  clean  and  solid  and  float  upward  all  sand  or 
refuse  matter.  , 

My  opinion  or  view  is  also  that  the  breech-loading  plan  C  can  use  either  loose  or 
se^e-bag  powder,  or  cased  in  steel. 

The  steel  can  be  used  several  hundred  times,  the  same  as  now  in  small  guns. 

It  will  nse  loose  or  bag  cartridges,  because  it  tightens  up ;  but  that  is  a  good  property 
for  an  emergency  only.  I  prefer  to  have  steel  cases  ready  for  regular  service  and 
rapid  firing,  which  latter  is  importanc  as  against  steam  iron-clads. 

An  equivalent  method  of  tightening  up  the  breech-gate,  not  so-  good,  however,  I 
think,  is  with  a  screw  patented  by  me  m  1660.  I  inclose  lithograph  of  it,  marked  plan 
P.  I  do  not  propose  to  use  this  screw,  though  It  could  be  ax>plied  to  plan  C,  but  I  pre- 
fer the  wedge-breech,  as  in  C,  for  so  large  a  gun,  because  it  is  more  quickly  operated, 
and  the  lever  gives  greater  power  to  open  it,  and  it  is  smaller  and  more  compact,  and 
the  strain  of  the  breech  in  C  comes  upon  the  solid  metal,  and  not  on  a  screw-thread. 

The  patent-plan  E  is  a  faucet-breech,  good  for  small  guns.    It  uses  only  bag-ear- 
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tridf^es;  cannot  use  metallio  cases.    A  12-inch  gnn  rifled  could  be  made  on  tliis  plan, 
but  it  wonld  require  sponging  opt  each  shot. 

The  plan  C  needs  no  sponging  out  with  cased  ainninuition.  It  can  use  f nil-cased  or 
halt-cased  with  serge-bag  projecting,  or  can  in  any  emergency  use  common  ammuni- 
tion ;  is  under  p<;rfect  control  in  every  way.  As  to  power  to  load  and  extract  the  case, 
I  can  attach  a  lever  at  any  instant  to  the  extractor  to  start  the  case  odt  with  2,000 
pounds  power  if  needed.  Have  done  it  with  a  lever  in  a  small  gun.  As  yon  have  to 
examine,  I  present  them,  but  adhere  to  plans  A,  B,  and  C,  as  presented.  All  the  minor 
details  are  under  perfect  control  in  those  guns. 
Respectfully, 

WM.  WHEELER  HUBBELL. 
President  of  Board  of  Ordnance  Officers 

On  I2^inck  Rififd  Ordance,  Kew  York. 

{Enclosure.] 

[HnbbelVs  patent  l3th  September,  1864,  for  steel -bore  and  breech,  with  a  bronze 
bondy  cast  upon  it.    Plan  A,  B  and  C,  with  additions.*] 

William  Wheeler  Hubbell's  improvement  in  the  construction  of  ordnance.    Patent  No. 

44194,  dated  September  13,  1864. 

Be  it  known  that  I,  William  Wheeler  Hnbbell,  of  the  city  of  PhiladelphiYi  and  State 
of  Pennsylvania,  attorney  at  law  and  scientific  engineer,  have  invented  a  new  and  use- 
fiil  improvement  in  ordnance  ;  and  I  hereby  declare  the  following  to  be  a  full,  clear, 
aud  exact  description  thereof,  reference  being  had  to  the  annexed  drawings  making 
part  hereof,  in  which — 

Fig.  1  is  a  flection  of  the  improved  gUn  and  Fig.  2  is  a  section  of  the  gun  with  another 
form,  chamber,  and  breech. 

The  nature  of  my  invention  consists  in  constructing  large  cannon  of  such  material, 
form,  and  proportions  as  to  combine  all  the  advantages  of  wrought  iron  or  steel  with- 
oat  its  disadvantages,  with  all  the  advantages  of  bronze  without  its  disadvantages. 

Wrought  iron  or  steel  are  superior  to  form  the  facing  of  the  breech  and  bore,  because 
they  withstand  the  effects  of  the  fire  better  than  other  metal,  but  they  can  only  be  con- 
structed with  certainty  and  extreme  strength  of  a  thickness  of  about  4  inches  ;  and 
when  thicker,  or  of  large  body  of  an  entire  large  gun,  the  iron  or  steel  is  not  only  but 
IKK>rly  welded,  btit  granulates  rapidly  by  the  vibrations  of  discharge  and  is  very  iiable 
to  burst.  On  the  other  hand,  bronze  or  gun  metal,  consisting  of  about  nine  parts  of 
copper  and  one  part  of  tin,  or  the  base  of  which  is  copper,  mskkes  a  strong  gun,  but  it 
absorbs  heat  too  rapidly  for  a  large  gun ;  and  the  intense  action  of  the  fire  on  a  bronze 
bore  soon  disintegrates  or  destroys  it  by  separating  the  tin  and  changing  its  size  and 
form.  It,  however,  has  the  advantage  over  iron  or  steel  in  malleability^  non-liability 
to  ffrannlate  or  weaken  by  firing ;  its  vibrations  are  not  intense. 

My  invention  retains  all  the  advantage  of  the  iron  or  steel  and  all  the  advantage  of 
the  bronze,  by  which  I  am  enabled  to  make  cannon  of  12  and  15  inches  in  the  caliber, 
and  capable  of  enduring  from  60  to  100  pounds  of  powder  for  a  charge,  and  of  driving 
a  sbot  with  unparalleled  velocity  and  consequent  destructive  effect  to  crush  iron-clad 
veasels  or  fo^. 

I  make  a  solid  breeoh  D  and  barrel  A  in  one  pie<$e  of  wronght-iron,  about  3  or  4 
inches  thick  of  metal  at  the  breech,  and  tapering  slightly  outside  smaller  toward  the 
mnzzle.  This  breech  and  barrel  is%elded  m  any  of  the  well-known  methods  of  form- 
ins  and  welding  gun-barrels.  It  should  be  made  of  bars  and  coils  welded  by  pressure, 
ana  when  turned  uniform  around  it  is  suspended  vertically  in  a  mold,  in  a  heated 
state,  and  the  bronze  breech  £  and  barrel  B  in  a  solid  body,  so  that  there  are  no  joints 
for  tne  vibrations  or  strain  to  settle  upon ;  but  the  entire  strength  of  both  metals  is 
obtained. 

Around  the  bronze,  when  turned  off,  I  shrink  a  single  sleeve  of  wrought  iron  or  steel, 
C,  which  clasps  the  bronze  between  its  inner  surface  and  the  outer  surface  of  the  breech 
and  barrel  behind  the  trunnions  in  one  grip,  without  any  joint  for  vibrations  and  strains 
to  settle  upon. 

The  bronze,  being  a  malleable  metal,  takes  up  the  vibrations  and  protects  the  outer 
band  from  their  effects,  while  the  outer  band  prevents  the  expansion  of  the  bronze  and 
the  inner  iron  or  steel  protects  the  bronze  from  excessive  fire  and  disintegration.  Thus 
these  metals  aid  each  other,  and  the  extreme  strength  of  iron  or  steel  and  bronze  are 
obtained  and  applied  in  this  gun  without  any  of  their  disadvantages.  The  cascable, 
G,  should  or  may  be  large  and  cylindrical  aud  curved  off  from  the  centers,//,  to  afford 
strength  and  base  of  resistance  to  the  action  of  the  charges  on  the  base  of  the  breech^ 
chamber. 

There  are  certain  proportions  or  limits  of  these  metals  within  which  these  maximum 
principles  and  results  are  most  advantageously  obtained,  namely  : 

For  a  field-gun  3  inches  in  the  diameter  of  the  bore,  or  4  inches  in  diameter  of  the  bore 
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the  wrought  iron  or  steel  of  the  bore  should  be  1  inch  thick  at  the  mnzzle  and  1|  inches 
thick  at  the  breech  as  far  forward  as  the  trunnions,  and  taper  gradually  from  the 
triinnioQS  to  the  muzzle.  For  a  fortification  or  a  naval  gun  of  6  inches  or  of  8  inches  di- 
ameter in  the  bore,  the  thickness  of  the  wrought  iron  or  steel  of  the  bore  at  the  muz- 
zle should  be  2  inches,  and  the  thickness  at  the  breech,  as  far  forward  as  the  trunnions, 
should  be  3  inches,  and  taper  gradually  toward  the  muzzle. 

For  a  lO-inch  or  a  12-ineh  gun  the  thickness  of  the  wrought  iron  or  steel  of  the  bore 
at  the  muzzle  should  be  2^  inches  and  the  thickness  at  the  oreech  be  S^  inches. 

For  a  15-inch  gun  the  thickness  of  the  iron  or  steel  of  the  bore  at  the  muzzle  should 
be  2^  iucbeH,  and  the  thickness  at  the  breech  be  Z^  inches. 

-  For  a  20-iuch  gun  the  iron  of  the  bore  may  be  increased  to  6  inches  thick  at  the 
breebli  and  remain  2^  inches  thick  at  the  mnzzle. 

The  tnper  may  extend  from  the  breech  to  the  muzzle  gradually. 

The  thickness  of  the  bronze  at  the  muzzle  for  field-gun  should  be  equal  to  the  thick- 
ness of  the  iron  of  the  bore  at  the  muzzle,  and  for  large  guns,  for  iron-clads,  to  protect 
it  from  being  too  easily  shattered  by  shot,  the  thickness  of  the  bronze  at  the  muzzle 
may  be  about  twice  as  thick  as  the  thickness  of  the  iron  or  steel  of  the  bore  at  the 
muzzle. 

To  give  requisite  strength  at  the  bree«jh  to  withstand  very  heavy  charges,  the  thick- 
ness of  tlie  bronze  over  and  above  or  in  addition  to  the  thickness  oi  iron  or  steel 
of  the  bore  should  be  sufficient  to  make  up  a  thickness  equal  to  the  measurement  or 
diameter  of.  the  bore  exclusive  of  the  outer  band  of  iron  or  steel,  and  the  outer  band 
should  be  equal  in  thickness  to  the  thickness  of  the  inner  iron  of  the  bore.  Thus  a  15- 
iuch  gun  would  have  3^  inches  of  thickness  of  iron  bore,  IH  inches  of  bronze,  and  3^ 
inches  of  an  iron  band,  making  18^  inches  of  metal  thickness  at  the  breech,  to 
stand  about  80  pounds  of  powder  for  a  charge,  with  a  shot  of  about  450  pounds 
weight.  In  making  d  rifled  gun,  say,  of  12  inches  in  the  bore,  to  use  about  80  pounds 
of  powder,  with  about  a  &00-pound  elongated  shot,  the  same,  or  18  inches  thickness  of 
the  metals,  should  be  retained,  because  it  must  always  be  observed  that  the  strain  on 
the  gun  is  mainly  due  to  two  causes,  namely,  the  quantity  of '  powder  used  and  the 
weight  or  resistance  of  the  projectile,  and  it  is  increased  by  increasing  the  elevation  of 
the  gun  and  increasing  the  quickness  of  the  powder.  As  a  general  rule,  takine  the 
sizes  of  guns  mentioned  for  sphericid  shot,  the  rifle-gun  to  throw  the  same  weignt  of 
shot  of  elongated  form,  with  the  same  l^gn  charges  and  much  greater  range,  should, 
although  less  in  dicimeter  of  the  bore,  have  the  same  thickness  ot  metals  at  the  breeoh 
as  woiud  be  used  for  a  smooth-bored  gun  using  spherical  shot  of  the  same  weight.  A 
general  rule  as  to  the  length  of  the  gun  should  be  a  length  of  bore  equal  to  fifteen  times 
its  diameter,  taking  the  smooth-bore  aa  the  standard,  and  not  reducing  the  length  of 
the  rifle-gun,  although  its  bore  is  reduced  in  diameter,  to  throw  a  projectile  elongated 
and  of  the  same  weight  as  the  spherical  shot  for  the  smooth-bored  gun  of  similar 
length.  The  proper  extreme  limits  of  the  thickness  of  the  inner  iron  or  steel  of  the 
bore  arc  not  less  than  1  inch  and  not  over  6  inches,  the  thickness  being  greatest,  as 
stated,  with  larger  sizes  of  guns. 

For  light  field-guns  the  entire  thickness  at  the  breech  should  be  equal  to  the  diameter 
of  the  bore.  The  outer  band  need  not  extend  forward  entirely  to  the  trunnions,  ex- 
cept where  very  heavy  charges  are  intended  to  be  used,  and  in  case  of  this  iron  band 
extending  as  far  forward  as  the  middle  of  the  trunnions,  as  shown  in  the  drawing,  the 
trunnions  themselves  may  be  of  iron  welded  on  to  or  forged  with  the  band. 

I  am  aware  that  suggestions  have  been  made  to  construct  guns  of  cast  iron,  or  bronze 
and  iron,  or  steel  ana  a  flux,  without  definite  foHD,  discrimination,  aud  proportions, 
kind  or  construction  of  gun,  which  I  do  not  claim,  leaving  the  matter  in  an  experi- 
ental  and  undetermined  condition,  not  reduced  to  this  positive  form,  proportion,  use 
of  metals,  or  discriminated  construction  and  invention  of  mine,  which  special  metals, 
form,  proportions  and  construction  are  necessary  to  develope  the  maximum  advantages 
and  my  invention. 

The  trunnions  may  be  cast  of  bronze  with  the  gun  or  separately  attached  to  It  on 
Dahlgren's  plan. 

What  I  claim,  therefore,  as  my  invention  is : 

1st.  Casting  the  bronze  with  solid  breech  and  barrel, in  a  solid  body,  around  the  solid 
breech  of  wrought  iron  or  steel,  and  the  barrel  united  in  one  piece  in  the  form  and 
proportions  set  forth  to  combine  the  extreme  strength  and  other  advantages  of  both 
these  metals,  as  described. 

2d.  Shrinking  or  securing  the  one  wrought-iron  or  steel  band  upon  the  bronze  breech 
surrounding  the  solid  wrought  iron  or  steel  breeoh  and  barrel,  so  as  to  clasp  the  bronze 
betwe^  the  wrought  iron  or  steel  of  the  band  and  the  wrought  iron  or  st«el  of  the 
breech  aud  bore,  most  solidly  in  combination  from  the  breech  to  the  trunnions,  sub- 
stantially iu  the  mat^ier  and  for  the  purpose  desi^ribed. 

WM.  WHEELER  HUBBELL. 
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[IncloBore.] 

W.  E.  Woodbridge's  improvement  in  the  coustraction  of  ordnance  No.  60979.    Pat- 
ented January  1,  1867. 

Be  it  known  that  I,  W.  E.  Woodbridge,  of  the  village  of  Little  Falls,  county  of  Her- 
kimer and  State  of  New  York,  have  invented  a  new  and  useful  improvement  in  the 
constnictron  of  cannon ;  and  I  do  hereby  declare  that  the  following  is  a  full  and  exact 
description  of  the  same,  reference  being  had  to  ^he  accompanying  drawings.  The  na- 
ture of  my  invention  consists  in  the  disposition  of  helices  of  wire,  constituting  in  gen- 
eral the  principal  part  of  the  mass  of  tne  cannon,  and  their  union  by  a  more  fusible 
metal  employed  as  a  solder,  and  also  used,  when  desired,  as  the  material  forming  the 
walls  of  tne  bore. 

The  helices  herein  referred  to  may  most  conveniently  be  formed  by  winding  the  wire 
in  successive  layers  on  a  cylindrical  mandrel  or  former,  which  should  be  enough  larger 
than  the  intended  bore  of  the  gun  to  admit  of  finishing  the  bore,  including  the  grooves, 
if  it  is  intended  for  a  rifle,  entirely  within  the  inner  helix  of  wire,  and  without  coming 
in  contact  with  it,  as  it  is  better  that  the  surface  of  the  bore  should  be  of  uniform  metal. 
The  mass  of  wire  thus  wound  must,  of  course,  be  proportionate  to  the  size  of  the  in- 
tended gun.  In  order  to  meet  the  combined  strains  to  which  a  cannon  is  subjected, 
tending  to  rupture  it  both  longitudinally  and  transversely,  it  is  desirable  that  the  wire 
shonld  be  wound  in  spiral  of  considerable  obliquity  (which  may  be  effected  by  wind- 
ing a  number  of  wires  placed  side  by  side  at  the  same  time)  and  that  the  obliquity 
shonld  be  reversed  in  the  alternate  layers,  the  wires  of  each  layer  crossing  those  of  the 
layer  immediately  under  or  over  it.  It  will  be  perceived  that  in  this  way  the  tendency 
to  unwind  under  the  action  of  internal  pressure  in  any  particular  layer  will  be  coun- 
teracted by  that  contiguous  to  it.  The  proper  degree  of  obliquity  may  be  attained  by 
winding  such  a  number  of  wires  at  once  as  shall  form  a  band  about  equal  in  width  to 
the  diameter  of  the  bore.  This  rule  is  based  upon  the  supposition  that  a  metal  equal 
in  tenacity  to  bronze,  or  nearly  so,  is  used  as  a  roller ;  but  when  a  less  tenacious  metal 
is  employed  the  obliquity  may  be  advantageously  increased ;  in  no  case,  however,  need 
it  exceed  that  produced  by  winding  a  band  of  wires  once  and  a  half  in  width  the  di- 
amet43r  of  the  bore.  The  arrangement  of  the  wire  above  described  and  its  position  in 
relation  to  the  finished  gun  are  illustrated  in  the  accompanying  drawings. 

Fig.  1  gives  an  external  view  of  a  gun  composed  of  five  helical  layers  of  wires, 
(a  smaller  number  will  often  be  used  in  practice,  but  convenient  for  illustration,)  and 
shows  the  course  of  the  wires,  indicated  by  the  dotted  lines  a  a,  in  four  layers,  whose 
surfaces  are  exposed  in  parts  of  the  gnu  difiering  in  diameter.  The  forward  part  of 
the  gun,  composed  of  two  layers,  presents  but  one  at  the  surface,  though  both  are 
shown  in  section  in  Fig:s.  2  and  3. 

Fig.  2  presents  a  section  of  .the  gun  on  the  axis  of  its  figure. 

Fig.  3,  a  cross-section  on  A  B  of  Fig.  2. 

The  dotted  lines  h  h  show  the  lines  of  contact  between  the  different  layers.  C  is 
the  bore  of  the  gun,  and  c  c  the  metal  forming  its  walls  within  the  innermost  helix. 
In  general  the  mass  of  wound  wire  is  withdrawn  from  the  mandrel  or  former  before 
solaering,  unless  the  latter  be  made  of  the  metal  to  be  used  as  a  solder,  in  which  case 
it  may  be  unnecessary,  as  it  will  be  melted  in  the  process.  The  mandrel  may,  in  other 
cases,  be  made  of  a  material  of  which  it  is  desired  to  form  the  walls  of  the  bore,  when 
it  is  evident  it  should  be  allowed  to  remain  and  become  united  to  the  wire.  I  also 
propose  to  use  in  place  of  wire,  in  some  cases,  especially  when  cast  iron  is  to  be  used 
as  a  solder,  rods  of  metal,  iron,  or  steel,  drawn  out  by  rolling  or  hammering.  The 
soldering  of  the  iron  may  be  effected  by  any  known  process,  and  with  any  metal  or 
alloy  suited  to  the  purpose,  the  particular  process  and  the  subsequent  finishing  of  the 
gun  forming  no  part  oi  my  present  claim.  The  use  of  cast  iron  as  a  solder  is  recom- 
mended by  its  cheapness,  and  it  should  be  employed  with  wire  of  very  large  size,  or 
with  rods  larjger  than  are  drawn  into  wire.  This  is  rendered  desirable  bv  the  action  of 
cast  iron  on  iron  containing  less  carbon,  to  which  it  imparts,  at  the  high  temperature 
requisite  for  its  employment  as  a  solder,  a  portion  of  its  own,  changing  to  some  extent 
the  properties  of  both  metals.  The  same  action  renders  it  desirable  that  the  spaces  for 
the  passage  of  the  melted  metal  into  the  interior  of  the  mass  to  be  soldered  should  be 
larger  thau  when  bronze  is  employe^}  and  round  wire  is,  therefore,  more  suitable  than 
square,  which  loaves,  when  wound,  much  smaller' spaces  between  its  turns.  It  is  rec- 
ommended that  when  cast  iron  is  used  as  a  solder,  the  walls  of  the  bore  and  the 
closure  of  that  cavity  at  the  breech  of  the  gun  shonld  be  constituted  of  the  same  metal, 
supplied  for  that  purpose,  within  the  inner  helix  of  wire  during  the  process  of  solder- 
ing, as  represented  in  Fi^s.  2  and  3,  at  c  c.  This  remark  may  also  apply  to  the  use  of 
any  metal  as  a  solder  which  possesses  the  requisite  qualities  Tor  forming  the  bore  of  the 
gun.  When  the  mandrel  upon  which  the  wire  is  wound  is  retained  to  constitute  the 
walls  of  the  bore,  a  portion  of  the  same  may  be  allowed  to  remain  in  the  formation  of 
the  breech,  or  the  bore  may  be  closed  in  any  other  way  that  may  be  preferi-ed.  In 
order  to  carry  my  invention  into  effect  it  is  necessary  that  the  fused  metal  employed 


396  REPORT  OF  THE  SECRETARY  OF  WAR.   • 

as  a  solder  sliould  nnite  with  the  wires  or  rods,  aud  not  merely  sorroand  them  without 
adhering  thereto.  The  materials  which  I  esteem  the  best  for  the  construction  of  guns, 
irrespective  of  cast,  are  steel  wireof  a  quality  usually  called  ^4ow  steel/'  drawn  square, 
or  nearly  so,  with  a  bard  bronze  as  a  solder ;  but  I  also  propose,  in  some  cases,  to  use  wire 
wQund  under  constant  tension,  and  united  with  a  solder  of  low  fusibility,  so  that  the 
elastic  tension  of  the  wire  may  not  be  disturbed  in  the  process.  I  also  propose  to  apply 
the  mode  of  construction  herein  described  to  tubes  other  than  cannon  when  the  me- 
chanical requirements  are  similar. 
What  I  claim  as  my  in'vention,  and  desire  to  secure  by  letters-paten r,  is — 

1.  The  employment,  in  the  structure  of  cannon,  of  helices  of  wire  of  reversed  obliquity, 
applied  one  over  another,  and  brought  into  union  by  the  intervention  of  a  more  fusible 
metal  employed  as  a  solder. 

2.  I  claim,  in  general  t^rms,  the  construction  of  cannon  substantially  as  herein  de- 
scribed, modifying  the  selection  and  use  of  materials  as  herein  set  forth. 

3.  I  also  claim  the  application  of  the  mode  of  construction  herein  described  to  tabes 
other  than  cannon,  when  the  mechanical  requirements  are  similar. 

W.  E.  WOODBRIDGE. 

Note  by  Mr.  Hubbkix. — '*  Woodbridge's  patent  of  January  1, 1867,  consists  of  cast 
iron  cast  upon  a  cast-iron  shaft,  with  wire  around  it,  and  bored  out ;  or  bronze  cast 
upon  a  bronze  shaft,  with  wire  around  it,  and  bored  out.  Has  no  steel  bore,  and  not 
cast  upon  a  steel  tube.    Over  two  years  after  Hubbell's  patent  in  date." 


Plan  E, 

W.  W.  HubbelVs  improvement  in  breech-loading  ordnance,  No.  43412,  patented  Jnly 

ft,  1864. 

Be  it  known  that  I,  William  Wheeler  Hubbell,  of  the  city  of  Philadelphia,  and  State 
of  Pennsylvania,  have  invented  a  new  and  useful  improvement  in  breech-loading  ord- 
nance, and  I  hereby  declare  the  following  to  be  a  full,  clear,  and  exact  description 
thereof,  reference  being  had  to  the  annexed  drawings  making  part  thereof,  in  which 

Fig.  1  is  a  ground  plan  of  the  cannon. 

Fig.  2  is  a  vertical  longitudinal'  section  through  the  axis  of  the  cannon,  with  the 
faucet-breech  open,  and  the  projectile  and  charge  in  the  chamber  in  front  of  it. 

Fig.  3  is  a  vertical  longitudinal  section  through  the  axis  of  the  cannon,  with  the  fau- 
cet-breech closed,  securing  the  projectile  and  charge  in  the  chamber  of  the  gun,  ready 
to  be  fired. 

Fig.  4  is  a  view  of  the  faucet-breech,  exhibiting  the  opening  through  the  upper 
half  of  its  diameter  to  form  the  channel  for  loading  the  charge  through,  and  the  lower 
half  of  the  faucet-breech  is  left  solid  to  form  a  strong  breech  to  the  chamber  of  the 
charge. 

Fig.  5  is  a  front  view  of  the  faucet-breech,  exhibiting  the  copper  adjustable  facing  to 
tighten  the  joint  at  the  breech. 

Pig.  6  is  a  view  of  the  rear  part  of  the  gun. 

Fig.  7  is  a  cross-section  through  the  center  of  the  breech,  with  the  breech  closed  as 
shown  in  the  Fig.  3. 

Fig.  8  is  a  cross-section  through  the  center  of  the  breech,  with  the  breech  open  as 
shown  in  Fig.  2. 

The  nature  of  my  invention  consists  in  the  peculiar  construction  of  the  faucet- 
breech,  the  breech-cylinder,  aud  its  loading-hole,  and  their  combination  with  the  side 
plates,  and  other  means  presently  described,  to  constitute  a  cannon,  or  gun  supported 
by  trunnions,  for  field,  fortification,  or  ships  use,  of  sufficiently  light  weight  and  strength 
combined,  and  to  load  with  facility  at  the  breech,  and  keep  tight,  with  provision  to 
prevent  binding  from  the  expansion  by  heat  and  from  dirt. 

I  am  aware  tnat  faucet-breeches,  with  acharging-hole,  across  through  the  axis  of  the 
breech,  and  about  an  eqnal  portion  of  metal  left  on  each  side  of  it  to  form  a  breech  for  small- 
arms,  have  been  made ;  but  such  a  breech  for  cannon  would  be  too  weak,  and  would 
require  the  breech-cjiinder  to  be  elevated  above  the  top  of  the  barrel,  both  of  which 
are  objectionable.  The  line  of  sight  should  bo  along  the  top  of  the  barrel,  as  in  my 
improved  cannon.  Also,  the  screw  and  the  cam-groove  and  pin  applied  to  such  faucet- 
breeches  are  inadequate  to  tighten  and  release  the  breech  for  a  cannon,  aud  clog  up 
with  dirt.  Also,  I  am  aware  that  Holenshatle's  gun,  with  the  eccentric  plates  and 
charging-chamber  contained  within  the  faucet-breech,  requires  a  heavier  construction 
of  breedi  than  this  present  gun,  and  'also  shoots  past  a  joint.  Aud  it  is  the  object  of 
my  invention  to  construct  the  gun  so  as  to  diminish  the  size  and  weight,  not  shoot 
past  a  oint,  and  to  have  the  gun  sufficiently  light,  and  strong,  and  otherwise  service- 
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able,  as  herein  described ;  to  load  at  the  breech,  and  use  rifle  or  elongated  projectiles, 
to  compr^s  immediately  on  starting  into  the  rifle-grooves. 

a  is  the  barrel  of  the  gun  ;  hh  are  the  trunnions  to  sustain  it;  c  is  the  top  of  the 
barrel/^nd  line  of  sight;  d  is  the  breech -cylinder ;  e  is  the  rifled  or  smooth  bore ;  the 
diagonal  line  indicat^es  that  the  riflo-grooves  commence  immediately  in  front  of  the 
projectile ;  in  loading,  it  should  be  set  against  them ;  /is  the  chamber  containing  the 
projectile  g,  and  the  charge  of  powder  h;  i  is  the  lower  part  of  the  breech-cylinder, 
which  enlarges  *  below  the  barrel  a,  to  receive  the  faucet-breech  k ;  j  is  a  small 
hole  to  discharge  water  and  dirt  from  the  faucet-breech,  through  the  bottom  of  the 
breech-cylinder  i  ;  Jk  is  the  coned-faucet  breech  ;  2,  the  loading-hole  through  its  upper 
half,  leaving  m,  the  remaining  metal,  in  a  body  to  form  a  breech  to  the  chamber  //  n 
is  the  loading-hole  through  the  back  part  of  the  breech-cylinder,  with  the  metal  solid 
around  it  at  1, 1,1, 1,  (Fig.  6,)  to  receive  the  recoil  strain  ;  o  is  a  curved  copper  plate 
let  into  the  faucet-breech,  with  ppf  its  bearing-face,  against  the  back  facing  of  the 
chamber/.  Inside  of  the  facing  is  a  groove  shown  in  the  drawing,  so  that  the  gas 
may  form  behind,  press  the  bearing-face  forward,  and  tighten  the  joint  at  pp,  (Fig. 
3 ;)  q\6  the  shaft  or  projecting  end  of  the  coned  faucet-breech,  to  which  the  handle  r 
is  attached  to  work  the  breech ;  r  is  the  opposite  end  of  the  breech  which  ke«ps  the 
plate  8  in  position.  The  plates  88  may  be  secured  firmly  to  the  ends  of  the  faucet- 
breech  ;  one  of  them  may  be  cast  in  one  piece  to  or  with  the  breech  at  its  largest  end. 
These  plates  88  have  helical  plates  attached  to  their  inner  faces  around  the  fancet- 
breech,  and  working  against  counter-plates  secured  to  the  sides  of  the  breech-cylinder 
at  U  tf  t,  if  to  release  and  tighten  up  the  breech. 

The  breech  is  brought  up  with  its  face,  o,  from  against  the  rear  {acq  of  the  chamber/. 
The  copper  face  o  m%y  be  dispensed  with,  and  the  breech-face  left  solid  and  plain  to 
form  the  surface  behind  the  charge.  Also  the  copper  face  may  be  used  plain,  or  with- 
out the  groove  cut  in  it,  so  as  to  prevent  the  faucet-face  from  being  burned,  and 
the  copper  when  burned  or  worn  can  be  renewed.  The  faucet-breech  may  be  short- 
ened, and  the  plate  8  8  let  in  flush  with  the  sides  of  the  barrel  to  lighten  the  gun.  The 
barrel  of  the  gun  may  be  made  of  bronze  cast  around  a  wrought-iron  or  steel  bore,  or 
all  of  iron  or  steel,  or  all  bronze,  and  the  faucet-breech  may  be  cast  of  bronze,  and  cored 
to  lighten  it ;  or  it  may  be  made  of  iron  or  steel.  I  do  not  limit  myself  to  any  particu- 
lar metals  to  make  the  gun ;  and  a  wrought-iron  band  may  be  shrunk  on  a  cast-iron 
barrel  forward  of  the  bre^h-cylinder,  and  the  trunnions  be  afterward  attached,  u 
ia  a  lever  to  close  the  vent  y,  when  the  breeeh  is  open,  as  in  ^ig.  2,  and"  to  open  it 
when  the  breech  is  closed,  as  in  Fig.  3,  to  prevent  the  gun  from  being  fired  when  the 
breech  is  not  fully  closed ;  w  is  a  spring  to  force  the  lever  over  the  vent ;  v  is  a  pin 
turning  with  the  breech  to  force  the  lever  off  of,  and  uncover  the  vent  y^  when  the 
breech  is  closed,  as  in  Fig.  1 ;  x  is  another  pin,  on  the  plate  8,  to  force  the  lever  over 
the  vent  jff  in  case  the  spring  w  is  broken,  when  the  breech  is  open  for  loading,  as  in 
Fig.  2.  z  e  are  grooves,  one  each  side  of  the  breech-facing  o,  to  secrete  any  dirt,  and  a 
small  hole  extends  from  their  base  at  right  angles,  out  at  the  ends,  to  let  the  dirt 
escape.  The  breech-cylinder  may  be  provided  with  a  spring,  and  a  catch  on  the  plate 
0,  next  to  the  handle  r,  to  secure  the  breech  when  closed,  and  another  catch  or  beveled 
&ce  and  shoulder  to  secure  the  breech  when  open.  When  the  breech  is  open,  as  in  Fig. 
2,  the  projectile  is  inserted  point  foremost  into  the  loading-hole  n,  through  and  past 
the  channel  {  of  the  breech,  into  the  chamber/  of  the  barrel,  agaiust  the  rifle-grooves 
and  lauds ;  and  the  charge  of  powder  i^  passed  in  afterwards,  contained  in  a  serge  hfic ; 
or  the  charge  h  and  projectile  g  may  be  connected  and  inserted  together,  and  the 
handle  r  is  turned  down,  which  moves  and  presents  the  metal  m  of  the  breech  next  to 
the  charge,  inclosing  it  tightly,  the  helical  plates  releasing  and  tightening  up  the 
breech  in  turning  it,  and  the  lever  u  closes,  and  opens  the  vent  y,  to  receive  the 
primer  to  fire  when  the  breech  is  closed. 

Another  mode  of  securing  the  plates  8  8  and  the  eccentric  faces  is  to  secure  the  plates 
8  8  firmly  to  the  sides  of  the  breech  of  the  barrel,  having  the  eccentric  faces  formed  on 
their  inner  sides  around  the  shaft  of  the  faucet-breech,  and  extending  radially  from  it 
equal  to  the  diameter  of  the  faucet-breech ;  and  the  counter-eccentric  fiu)es  are  then 
formed  on  the  ends  of  the  faucet-breech,  extending  radially  from  its  shaft,  one  of  them 
on  each  end  of  it,  to  tighten  up  and  loosen  this  coned  faucet-breech-piece  in  loading 
and  firing.  The  side  plates  and  metal  of  the  breech  behind  the  charge  may  be  re- 
duced, in  diameter  and  thickness,  below  the  thickness  of  the  gun  around  the  charge, 
and  thus  still  further  lighten  this  peculiar  couHtruction  of  gun  for  light-artillery  and 
boat  service.  The  great  advantage  of  this  gun  is  its  peculiar  and  simple  construction, 
adapted  to  the  use  of  elongated  projectiles  within  iron-clad  vessels  and  in  fortifica- 
tions, whereby  the  gunners  at  the  breech  can  be  protected  by  a  shield  from  sharp- 
shooters. When  the  plates  8  8  are  fixe<l  firm,  as  last  above  descril>ed,  then  the  pins  v 
and  X,  to  operate  the  lever  «,  are  secured  to  the  shaft  of  the  faucet-breech  outside  of 
and  close  tf)  the  plate  on  either  side. 

let.  What  I  claim  is,  the  peculiar  combination  of  the  loading-hole  n,  through  the 
breech-cylinder,  with  the  metal  solid  around  it,  with  the  channel  7,  through  the  upper 
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side  of  the  coned  faucet-breech,  and  the  chamber  /  in  the  barrel,  for  the  purpose  of 
forming  a  8l)roug,  light,  and  serviceable  construction  of  breech-loading  cannon,  as  de- 
scribed. 

2d.  Also,  I  claim  the  automatic  vent-stopper  or  finger  u,  operated  by  the  spring 
w  and  pin  v,  as  described.  * 

3d.  Also,  I  claim  enlarging  the  breech-cylinder  beyond  the  barrel,  on  the  lower  side 
of  the  barrel,  amd  leaving  the  straight  line  of  sight  on  the  upper  part,  with  the  load- 
ing-hole n  through  the  metal,  to  adapt  it  to  the  faucet-breech  for  cannon,  as  described. 

WILLIAM  WHEELER  HUBBELL. 


A.  W.  KERCHEVAL. 

L.  B.  No.  23.]  Army  Building,  New  York, 

July  17^  1872. 

Sir:  Your  letters  to  the  Adjutant-General  of  February  2,  February  21,  and  July  5, 
have  been  referred  to  the  board  on  heavy  cannon,  now  in  session  in  this  city,  and  I  am 
directed  to  inform  you  that  your  proposition  does  not  come  within  the  purview  of  this 
board,  which  was  convened  for  the  purpose  of  deliberating  upon  heavy  rifled  guns. 
Very  respectfully,  sir, 

C.  E.  DUTTON, 
First  Lieutenant  ^Ordnance J  Recorder. 
A.  W.  Kercheval, 

Itomneyt  West  Virginia. 


fried,  krupp. 

No.  18.]    [Fried.  Krupp  h  Essen  (Prus8e,)'Gu8stahl-Fabrik.    American  office,  15  Gold 

street.    P.  O.  Box  2i?r8.] 

New  York,  July  5, 1872. 

Sir  :  In  answer  to  your  inquiry  for  specification  of  12-inch  Krupp  steel  breech-load- 
ing gun,  we  submit  the  following ; 

Gun  : 

Caliber,  12  inches. 

Length  over  all,  22  feet.  , 

Weight,  :)6  tons. 

Projectiles.                                                                                               "Weight  Charge  of  gun. 

Steel  shell 647  pounds.  115  pounds. 

Chilled-iron  shell * 670  pounds.  151  pounds. 

Common  shell 568  pounds.  100  pounds. 

Wrought-iron  carriage : 

Height  of  firing,  7  feet  8  inches. 
Weight,  21  tons. 

We  also  respectfully  present  for  the  use  of  your  board  :* 

1.  Collection  of  photographs  of  guns,  projectiles,  &c. 

2.  Critical  comparison  :  Doppelmair. 

3.  Comparison  of  Krupp's  breech-loaders  with  Armstrong's  muzzle-loaders. 

4.  Gunnery  experiments.  • 

5.  Results  of  target-firing. 

6.  Field-artillery:  Michaelis. 

7.  Army  and  Navy  Journal,  September  9, 1871,  and  June  29, 1872. 

8.  Various  circulars. 

The  Army  and  Navy  Journal,  September  9, 1871,  page  61,  contains  an  article  de- 
scribing the  method  of  manufacturing  the  Krupp  guns. 

For  futher  information  on  the  subject,  we  respectfully  refer  you  to  No.  21,  Profes- 
sional Papers  Corps  of  Engineers,  pages  84  and  111,  "  Report  on  fabrication  of  iron  for 
defensive  purposes,"  by  Generals  Barnard  and  Wright,  United  States  Army ;  also  to 

*  Thene  documents  are  too  voluminoas  for  pablication.  The  article  from  the  Army  and  Navy  Jour- 
nal of  Septombtr  9,  lb71,  holrever,  is  here  inserted,  aa  being  deacriptlTe  of  the  method  of  manofaotnr- 
ing  the  Kmpp  gaue. 
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reports  dated  December,  1870,  (and  now  on  file  in  Ordnance  Bureau,  Navy 
Department,)  of  Captain  £.  Simpson  and  Lieutenant-Commander  J.  D.  Marvin,  United 
States  Navy,  who  inspected  the  works  at  Essen,  under  instructions  from  the  Secretary 
of  the  Navy. 

We  remain  yours,  respectfully, 

THOS.  PROSSER  &  SON.* 
A.  MOORE. 
Migor  SiiAS  Crispin,  U.  S.  A. 

llndorsement.] 

United  States  Ordnance  Agency, 

Neto  York,  July  10,  1872. 

Respectfully  referred,  together  with  its  inclosures,  to  the  board  on  heavy  ordnance, 
convened  by  General  Order  No.  57,  dated  June  28, 1872. 

S.  CRISPIN, 
Brevet  Colonel,  U.  S,  A.,  Major  of  Ordnance. 


(From  the  Army  and  Navy  tToumal,  September  0, 1871.] 

THE  KRUPP  GUN. 

Steei-gnn  making  in  the  perfection  of  Its  details  is  best  seen  at  Essen,  in  Rhenish 
Prussia,  in  the  monster  works  of  Mr.  Krupp,  since  here  the  manufacture  may  be  fol- 
lowed from  the  refining  of  the  crnde  ore  up  to  the  finishin^i  stroke  and  proof  of  the 
completed|gan ;  while  at  the  London  ordnance- works  of  vavasseur  only  the  pro- 
cesses of  assembling,  rifling,  &c.,  can  be  studied,  the  various  parts  being  roughly  pre- 
pared in  Sheffield,  at  the  steel-works  of  Firth.  Mr.  Krupp's  great  estalilishment, 
originally  designed  for  the  production  of  rolling-stock,  rails,  crank-shafts,  &c.,  has 
within  the  last  decade  been  gradually  so  changed  in,  its  character  as  to  now  render  it 
practicable  to  employ  almost  the  entire  force  of  mechanics  in  the  fabrication  of  ord- 
nance and  artillery.  An  idea  of  the  immense  facilities  here  for  turning  out  work  may 
be  formed  from  the  following  statistical  statement : 

The  works  cover  an  extent  of  about  700  acres,  300  of  which  are  under  roof,  and  em- 
ploy 8,000  men  ;  besides  which,  in  the  Krupp  coal-mines  near  Essen,  and  in  the  iron-pits 
aud  blasting-furnaces  on  the  Rhine,  2,000  men  are  constantly  at  work  providing 
material  for  the  use  of  the  establishment,  which  possesses  for  the  consumption  ana 
luauufactnre  of  the  products  of  the  mines  480  smelting,  reverberatory,  and  cementing 
furnaces ;  247  steam-engines,  from  2  to  1,000  horse-power  ;  54  steam-ham mers,  from  1  to 
50  tons  weight;  169  forges,  331  lathes,  61  en tting  and  shaping  machines,  93  griudiug- 
macjiines,  and  furnaces  to  accommodate  1,600  crucibles,  of  70  to  75  pounds  capacity 
each. 

With  these  appliances,  ingots  can  be  cast  and  worked  from  the  size  required  for  a  file- 
blade  up  to  that  of  110,000  pounds  weight,  used  in  the  14-inch  gun ;  thus  representing  a 
capacity  three  times  that  of  the  largest  steel-works  in  England. 

The  metal  used  in  the  Krupp  gun  is  crucible  cast  steel,  made  from  a  combination  of 
puddled  steel  and  pnre  wrought  iron,  which  forms  the  charge  of  the  crucible.  The 
proportions  of  each,  manner  of  preparation,  <&o.,  are  not  made  known,  as  the  secret  by 
means  of  which  Mr.  Krupp  produces  a  metal  fully  equal  in  elastic  and  absolute 
strength  to  the  best  of  English  cementation  steel,  and  that,  too,  without  oil-teiiiperiilg, 
lies  somewhere  in  the  preparation  of  the  elementary  substances,  or  in  the  combination 
of  them  formed  in  the  crucible.  Only  this  is  known  :  the  wrought  iron  is  produced 
£rom  hematite  ores,  both  English  and  German  ;  the  puddled  steel  from  the  spathic  ore 
of  Siegen ;  while  the  spiegeleisen,  small  quantities  of  which  are  used,  is  made  from  the 
long  crvstal  variety  of  that  ore  found  in  Nassau.    The  ingots  from  which  the  various 

Saris  oi  the  gun  are  formed  are  cast  in  cylindrical  iron  molds,  the  metal  being  intro- 
uced  at  the  top.  Every  precaution  possible  is  taken  to  insure  homogeneity  in  the 
casting;  for  unless  steel  be  absolutely  sound  in  the  ingot,  no  amount  of  hammering  or 
pressing  will  make  it  so,  as  the  bubble-holes  caused  by  air  or  gas  become  sealed  with- 
out being  removed,  and  all  subsequent  treatment  simply  presses  them  out  into 
long  slits,  more  objectionable  than  the  original  defect,  since  it  completely  prevents 
^welding.  When  sufficiently  hard  to  permit  handling,  the  ingot  is  removed  from  the 
mold  and  buried  in  ashes,  where  it  slowly  cools.  When  needed  for  use,  it  is  brought 
to  the  required  heat  in  an  ordinary  furnace,  and  drawn  out  ,to  the  proper  length  under 
a  hammer,  one  of  50  tons  weight  being  used  for  large  ingots.  After  this  the  head  con- 
-taining  the  "piping"  and  all  other  defective  metafis  cut  off,  and  the  ingot  thus  drawn 
out  again  bnned  in  ashes,  where  it  gradually  anneals,  taking  out  all  tension  due  to 
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forging  into  shape.  Ingots  thus^drawn  ont  are,  by  the  varioiis  processes  of  boring, 
turning,  and  rifling,  converted  into  the  tubes  forming  the  inner  structure  of  the  gan, 
AThile  those  intended  for  use  as  hoops,  trunnion-bands,  d&c.,  are  cut  up  into  short 
lengths  of  the  required  weight  and  formed  into  rings  without  weld,  the  pieces  being 
split  down  the  center  to  a  certain  distance  from  either  end,  and  swaged  out  under  a 
heavy  haujmer  to  the  desired  shape,  after  which  they  are  annealed  and  finished  by 
lathe-work.  The  Krupp  gun  consists  (Fig.  4)  of  acentral  tube,  A,  and  of  series  of  encir- 
cling hoops,  B,C,  &c.,' the  6-inch  having  one  sot,  the  8  and  9  inch  two,  and  the  11-inch  and 
higher  calibers,  throe.  The  tube,  comprising  the  greater  mass  of  the  gun,  is  of  cylin- 
drical form,  with  walls  eight-tenths  of  a  caltber  thick  from  a  point  over  the  middle  of 
the  charge  to  that  at  which  the  rings  terminate ;  thence  to  the  muzzle  it  is  conical, 
diminishing  to  one-half  caliber. 

The  hoops,  shrunk  on  at  a  black  heat,  are  prevented  from  working  on  the  tube  or 
inner  layers  by  key-rings,  A,  A,  (Fig.  4,)  which  are  half  hoops  laid  into  scores  cut  to  re- 
ceive them. 

The  rifling  is  polyg^rooved,  the  two  sides  of  each  groove  being  of  different  pitch,  by 
which 'means  the  width  of  the  grooves  is  made  t'O*  diminish  as  they  approach  the 
muzzle,  or,  what  is  the  same  thing,  that  of  the  ban^s  increases,  thus  insuring  complete 
suppression  of  windage  as  the  soft-Jacketed  projectile  passes  along  the  bore.  The 
chamber  in  which  the  shot  and  charge  rest  when  the  gun  is  loaded  is  of  greater  diameter 
than  the  bore,  and  its  axis  is  eccentric  to  and  above  that  of  the*  rifled  part.  This  is 
done  to  give  desired  working  room  and  still  retain  the  axis  of  the  projectile  as  a  pro- 
longation of  the  axis  of  the  bore,  for  by  this  the  course  of  the  shot^  from  the  instant 
it  is  put  in  motion  until  it  leaves  the  gun,  is  it^ctilinear,  not  being  canted  upward  in 
pjissing  from  a  tube  of  greater  to  one  of  less  diameter,  thus  abrading  ite  jacket,  and  at 
the  same  time  allowing  gas  to  escape  by  it,  which  occasions  loss  of  power  as  well  as 
scoring  and  damaging  of  the  gun,  an  action  which  in  a  perfect  breech-loader  is  entirely 
prevented  by  the  gas-tight  joint  formed  by  the  projectile  when  properly  centered. 

The  most  important  detail  in  the  construction  of  a  breech-loading  gun  is  an  efficient 
and  durable  gas-check ;  and  this  has  been  successfully  applied  in  large  guns  by  Mr. 
Krupp  alone.  The  rear  of  the  chamber  is  reamed  out  spherically,  and  in  this  recess  is 
fitted  a  Broad  well  ring  (Fig.  3)  whose  exterior  is  also  a  spherical  segment,  the  advantage 
of  that  form  being  its  ease  of  adjustment  and  the  readiness  with  wtiich  it  can  be  pushed 
into  position  by  the  breech-block  ohould  it  become  unseated.  When  the  gun  is  dis- 
charged, the  ring,  being  instantaneously  expanded  and  at  the  same  time  pressed  rear- 
ward with  tremendous  force,  hermetically  closes  the  tube  of  the  piece  and  prevents  all 
escape  of  gas.  On  its  rear  face  are  annular  scores  to  take  up  residuum  or  oil  from  the 
face  of  the  breech-block  and  thus  avoid  clogging.  In  the  slot  cut  in  the  rear  end  of 
the  tube  to  receive  the  mechanism,  two  guides,  h,  6,  (Fig.  4,)  are  left  in  relief,  and  in  the 
breech-block,  grooves  are  formed  to  correspond.  These  stand  at  an  inclination  to  the 
face  of  the  slot  formed  by  the  breech  of  the  gun,  via  the  lines  A  B  and  C  D,  (Fig.  2,)  so 
that  a  motion  of  translation  in  or  out  gives  to  the  front  face  of  the  block,  at  the  same 
time,  a  movement  forward  or  to  the  rear  parallel  to  itself.  The  rear  of  the  slot  in  the 
tube  is  cut  on  the  same  inclination  as  the  guides,  so  that  the  block,  whose  front  topAnd 
bottom  are  plane  surfaces,  its  rear  rounded  off,  is,  when  screwed  in,  well  supported 
from  behind. 

The  motion  of  translation  is  given  to  the  block  by  the  screw  E,  Fig.  2,  which  runs 
partly  in  a  thread  cut  in  the  upper  wall  of  the  slot.  The  locking  is  accomplished  by 
the  screw  A,  Fig.  1,  working  in  a  nut  having  rings  on  its  exterior  partially  cut  away, 
which  take  in  the  scores  ^,  g,  g.  Fig.  2,  cut  in  the  solid  mass  at  the  rear  of  the  slot. 
These  screws  are  worked  in  turn  by  the  lever-wrench  R,  Fig.  2.  The  vent  is  through 
the  breech-block  in  a  prolongation  of  the  axis  of  the  bore,  terminating  in  the  face-plate 
/,/,Fig.  2. 

Both  steel  and  chilled-iron  projectiles  are  used  in  these  ffuns  for  practice  against 
armor.  They  are  cylindro-o^^ival  in  form — with  radius  of  head  approximately  two 
calibers.  Those  of  steel  are  forged,  bored  out  to  receive  the  bursting-charge,  and  have 
their  points  water-tempered.  They  are  then  jacketed  by  a  process  of  soldering.  It  is 
of  great  importance  that  the  weight  of  lead  should  be  reduced  to  a  minimum,  in  order 
to  avoid  loss  of  momentum  on  the  striking  of  the  shot,  due  to  the  flying  off  of  the 
lead  at  the  first  instant  of  impact.  After  long  experiment  a  plan  has  been  devised 
by  means  of  which  practically  no  power  is'  lost.  The  projectile,  having  been  turned 
smooth  on  ita  cylindrical  part,  is  placed  in  a  bath  of  sal  ammoniac  to  remove  all  oil,  after 
which  it  is  immersed  in  molten  zinc,  thence  in  lead,  and  afterward  put  in  a  mold 
where  lead  is  run  around  it.  It  is  then  taken  to  a  lathe,  where  the  lead  is  turned  down 
to  a  very  thin  coating,  rings  three  to  five  in  number,  according  to  the  caliber,  being 
left  on  it,  the  rings  heixfg  O.l  inch  and  the  spaces  0.05  inch  thick. 

The  powder  used  in  all  the  large  guns  is  the  prismatic,  first  suggested  by  Qeneral 
Rodman.  Each  grain  is  a  hexagonal  prism,  I  inch  high,  faces  0.8  inch  wide,  with  six 
cylindrical  perforations  0.15  inch  in  diameter  running  through  it  in  the  direction  of  its 
length.    These  prisms,  of  a  density  1.70,  average  12-|-  to  the  pound. 
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The  following  table  presents  some  of  the  details  of  this  ordnance 
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No.  60.]    [Fried.  Krapp,  k  Essen,  (Pnisse,)  Gussstahl-Fabrik.    American  office,  15  Gold 

street.    P.O.  Box  2,878.1 

Nkw  York,  July  24, 1872, 

Sir  :  We  are  authorized  by  Mr.  Krupp,  under  date  6th  instant,  to  make  the  following 
proposition :  He  will  place  free,  at  the  disposal  of  the  board,  either  a  9-inch  or  an  11- 
inch  gun,  on  coast-caiTiage,  with  projectiles  up  to  fifty  rounds,  for  the  purpose  of  the 
trials  contemplated.  Either  of  these  sizes  can  be  furuished  at  short  notice.  The  board 
to  pay  cost  of  transport  and  all  exi^enses  of  the  trials,  the  gun  and  carriage  to  remain 
the  property  of  Mr.  Krupp.  The  only  conditions  Mr.  Krupp  attaches  to  this  offer  are, 
that  he  shall  be  furnished  with  a  programme  of  the  trials  before  the  gun  is  forwarded, 
suid  that  one  of  his  representatives  shall  assist  at  the  trials.  Mr.  Krupp  also  proposes 
to  send  for  trial  at  the  same  time,  and  on  same  terms,  one  of  bis  field-guns,  if  agreeable 
to  the  board.  If  the  board  are  committed  to  any  other  caliber,  we  presume  Mr.  Krupp 
would  be  willing  to  meet  their  views  in  that  respect,  though  9-iuch  and  11-inch,  being 
standard  sizes,  could  possibly  be  famished  more  readily  than  any  other. 

We  inclose  table  of  approximate  prices  for   guns    at    E^en,  and  remain,  yours, 
respectfully, 

THOS.  PROSSER  &  SON. 
A.  MOORE. 

Maioi  Silas  Crispin,  U.  S.  A. 

rincloBUTO.1 

New  York,  July  24,  ^872. 

ApproTimate  prices  (gold)  far  guns  delivered  at  the  worlca. 


Caliber, 
inches. 


9 
10 
11 
12 


Gun. 


$15,250  00 
21, 000  00 
29, 800  00 
38,500  00 


Coast- 
carriage. 


Total. 


$4,750  00 
6, 000  00 
7,200  00 

10, 000  00 


$20, 000  00 
27,000  00 
37, 000  00 
48,500  00 


Projectiles,  eack. 


Caliber, 
inches. 

Steel  shell. 

Chilled- 
iron  shell. 

Common 
shell. 

9 
10 
11 
12 

'   $60  00 

80  00 

100  00 

150  00 

$45  00 
60  00 
75  00 

100  00 

$15  00 
20  00 
25  00 
30  00 

26  W 


THOS.  PROSSER  & 
A.  MOORE. 


SON. 
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[Indorsement.] 

United  States  Ordnance  Agency, 

2feu}  Torkf  July  25,  1872. 

Respectfally  referred,  together  with  its  inclosnres,  to  the  board  on  heavy  ordnance 
conyeued  by  General  Order  No.  57,  dated  Jnne  28, 1872. 

8.  CRISPIN, 
Brevet  Colonel,  U,  8.  A.,  Major -of  OrdHonce. 


No.  69.]    [Fried.  Krnpp,  h  Esaen,  (PrusAe,)  Gnssstahl-Fabrik.    American  office,  15  Gk>ld 

street.    P.  O.  Box  2,878.] 

New  York,  ^v^h^  5, 1872. 

Sir  :  Under  date  Jnl^  20,  and  referring  \o  yonr  application  for  specification  of  12- 
inch  gun,  Mr  Knipp  writes  as  follows : 

"  The  new  construction  of  this  caliber  is  not  yet  tested.  Gun  and  carriage  are  now 
finished,  and  trials  will  be  made  here  this  year.  As  soon  as  decided  on  I  shaSl  give  you 
notice,  so  that  American  officers  can  assist  the  triaU. 

"  If  I  send  a  gun,  I  understand  it  to  be  for  a  trial  of  the  system,  and  not  for  a  compet- 
itive  trial  of  calibers.  Sufficient  trials  have  been  made  with  this  intention  at  Berlin 
and  Vienna.  The  ^n  I  send  must  be  tried  for  what  it  is — a  repreaentative  of  my  system. 
**  To  avoid  complication,  I  will  send  shot  and  shells,  as  many  as  required,  portion  of  it 
to  be  paid  for.  Prismatic  powder  must  be  sent  too.  About  two  months  will  be  required 
to  finish  the  carriage  for  tue  11-inch  gun." 

It  appears  from  this  that  a  12-inch  gun  could  not  be  furnished  veiy  soon,  bat  as  the 
views  expressed  by  Mr.  Krupp  doubtless  coincide  with  those  entertained  by  the  board, 
we  presume  an  11-inch  gun  will  answer  equally  as  well  in  a  trial  of  **  systems.'^ 
.  We  remain,  yours,  respectfully, 

THOS.  PROSSER  &  SON. 
A.  MOORE. 
Major  SnjLS  Crispin,  U.  S.  A., 

Board  on  Heavy  Ordnanee, 

[Indoraenient.] 

'  •  Unfted  States  Ordnance  Agency, 

New  York,  August  5,  1872. 

Respectfully  referred  to  the  board  on  heavy  ordnance,  convened  by  General  Order 
No.  57,  dated  June  28,  1872. 

S.  CRISPIN, 
Brevet  Colonel,  U.  8.  A,,  Major  of  Ordnance. 


ALEXANDER  T.  LOTD. 

H.  O.  No.  3  c]  Chicago,  May  6, 1872. 

Sir  :  In  18G9  I  made  application  for  an  opportunity  to  present  for  examinaUon  a 
novel  method  of  constructing  onlnance,  receiving  in  the  matter  letters  from  yonr  De- 
partment under  dates  of  July  27,  (or  29,)  1869 ;  March  22, 1870 ;  June  2, 1870 ;  February 
15, 1871,  together  with  a  copy  oi  Brevet  Major-General  Barnard's  report  to  you,  under 
date  March  22, 1870.  The  action  of  the  board  of  officers,  convened  March  21,  1870,  on 
my  application,  is  set  forth  in  Ordnance  Memoranda  No.  10. 

My  object  has  been  to  submit  for  examination  a  description  and  model  of  my  pro- 
posed method  of  constructing  cannon,  claiming  increased  endurance,  ability  to  vastly 
increase  the  present  caliber  without  lessened  safety,  &c.,  dec,  at  diminishea  expense. 

Through  a  mistake  in  addressing  the  letter  of  March  22, 1870, 1  did  not  receive  it  in 
time  to  submit  my  plans  to  the  board  then  in  session. 

Having  since  changed  my  address,  I  desire  to  now  place  my  new  address  in  yonr 
hands,  so  that  when  a  suitable  opportunity  for  presenting  my  invention  occurs,  it  may 
receive  proper  notice. 

Trusting  you  will  kindly  cause  this  new  address  to  be  so  recorded  that  no  mistake 
may  again  occur,  I  remain. 
Very  respectfully, 

ALEX.  T.  LOYD, 
103-105  8oiUh  Canal  street,  Chicago, 

Brevet  Mtgor-General  Dyer, 

Chirfof  Ordnance,  Washington,  D.  C. 

[The  above  letter  was  refierred  to  the  boafcl  by  the  Chief  of  Ordaance,  under  cover  of  his  letter  of  Jnly 
8,  1812.1 
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H.  0.  No.  12.]  Chicago,  July  8, 1872. 

Sir  :  I  have  this  day  forwarded  by  Adams's  Express,  two  communications  relative  to 
improvements  in  serving  ordnance,  desiring  to  submit  them  to  the  board  of  officers  for 
examination. 

Very  respectfully, 

ALEX.  T.  LOYD. 
Colonel  R.  H.  K.  Whiteley. 


flncloaue.] 

Chicago,  Illinois,  July  6, 1872. 

Gentlemkn  :  I  herewith  respectfully  submit  my  plan  for  constructing  ordnance.    I 
have  refrained  from  taking  out  a  patent  thereon,  believing  that  its  merits,  if  any, 
would  be  enhanced  by  remaining  a  secret  with  the  Government  until  such  time  as 
needed  for  actual  service. 
Very  respectfully, 

ALEX.  T.  LOYD. 
The  Board  of  Officers. 

P.  S. — If  advised  that  it  is  desired  I  appear  personally  to  explain  my  invention,  I 
will  immediately  do  so. 

To  ike  Board  of  Officers :  July  6, 1872. 

Gentlemen  :  The  cannon  I  have  invented  may  be  briefly  described  as  a  cylinder 
formed  of  independent  transverse  sections,  held  in  position  by  lateral  rods  or  ties,  ex- 
tending from  the  terminal  muzzle-section  to  the  terminal  breech-section.  The  argu- 
ment upon  which  the  Justification  of  the  principle  rests,  is,  that  the  power  required 
to  prevent  the  lateral  separation  of  such  disconnected  sections  forming  a  cylinder,  is 
correspondent  to  the  inclonng  strength  of  an  individual  section.  Hence,  in  the  gun,  if 
sections  A  B,  severally  competent  to  withstand  a  ruptive  force  exerted  from  within 
outwardly,  (which  force  may  be  represented  by,  say,  one  hundred  tons,)  are  held 
together  by  tie-rods,  whose  combined  strength  is  sufficient  to  resist  a  lateral  strain  of, 
say,  one  hundred  tons,  the  liability  of  lateral  separation  among  the  sections  so  re- 
strained is  no  greater  than  their  individual  liability  to  outward  rupture  when  the  gun 
is  fired.  * 

The  illustrative  model  sent  herewith  is  sufficiently  accurate  to  render  intelligible  the 
following  more  particular  description  of  my  proposed  ordnance. 

•The  essential  component  parts  of  my  gun  are  four  in  number,  viz,  the  body-sections 
(A  B,)  the  terminal  sections  (C  D,)  the  tie-rods  (F,)  the  bands  (E.) 

The  body-sections  have  the  form  that  would  result  from  erecting  an  isosceles  triangle 
upon  the  circumference  of  a  cylinder,  with  respectively  its  shortest  side,  (as  in  B,)  or 
its  most  acute  angle  (as  in  A)  in  contact  therewith,  and  at  right  angles  with  the 
length  thereof,  and  prolonged  upon  the  surface  of  the  cylinder  until  a  complete  circle 
has  been  described :  or,  so  to  speak,  the  sections  may  be  termed  circular  isosceles  tri- 
angles, whose  equal  sides  form  the  faces  of  the  sections,  and  wliose  unequal  sides  form 
the  inner  and  outer  surfaces  of  the  gun.  Tbe  so-called  isosceles-triangle  sections,  as 
shown  by  the  model,  are  not  quit^true  to  their  names,  in  that  the  sides  are  stopped 
short  of  forming  an  actite  angle. 

For  convenient  designation  I  shall  name  those  sections  having  their  bases  outward, 
forming  the  greater  portion  of  the  exterior  of  the  gun,  mi^or  sections ;  and  those  hav- 
iujy;  their  bases  inward,  forming  the  greater  portion  of  the  interior  surface  of  the  gun, 
minor  sections. 

The  mt^'or  sections,  (A,)  whose  form  is  exhibited  by  the  model,  should  be  of  the 
toughest  and  strongest  material  possible,  as  evidently  the  strength  of  the  cylinder 
depends  in  a  great  measure  upon  them,  for  the  minors  can  be  ruptured  only  by  forcing 
their  way  through  the  overlapping  majors,  the  small  portion  of  the  minors  (the  short- 
est side  of  the  so-called  triangle)  not  .so  secured  being  afterward  provided  for. 
Wrought  iron,  cast  steel,  and  the  best  and  toughest  cast  iron  may  be  employed  in  their 
manuSictnre. 

The  minor  sections,  (B,)  forming  the  bore  of  the  gun,  should  possess  hardness  and 
endurance,  combined  with  strength  to  resist  the  percussive  force  and  abrasion  of  the 
expelled  projectiles.  Cast  steel,  cast  iron,  or  cast  iron  case-hardened,  may  be  made  use  of. 

The  cast-steel  and  cast-iron  sections  may  be  formed  by  pouring  the  molten  metal 
into  suitable  molds,  and  those  of  wrought  iron  may  be  forged  in  v-shaped  swaging- 
blocks,  subsequently  finishing  each  kind  in  a  lathe. 

The  terminal  sections  are  the  breech  and  muzzle  pieces. 

The  breech-section  (C)  is  either  a  m%|or-shaped,  with  a  bevel  on  the  side  acyoining 
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• 
its  neighbor  body-section,  and  plane  or  somewhat  convex  on  its  outward  side ;  or  a 
miuor-sbaped,  beveled  on  its  interior  and  plane  or  convex  on  its  exterior  face.    Either 
style  may  be  adopted  as  prefen*ed.    My  model  employs  the  former.    This  section,  un- 
like the  others,  is  solid,  not  being  penetrated  by  the  bore. 

The  muzzle-section  (D)  may  aiso  have  on  the  side  adjoining  its  neighbor  sections  a 
ms^or  or  minor  section  bevel,  dependent  upon  the  style  adopted  for  the  breech-section. 
Probably  those  in  my  model  are  as  good  as  any. 

These  terminals  are  in  diameter  equal  to  the  diameter  of  their  adjoining  body-sec- 
tions, pins  rather  more  than  double  that  of  the  tie-rods  to  admit  of  inserting  the  latter 
into  their  projecting  rims,  for  which  purpose  slots  (G)  are  sunken  into  them  until  flash 
with  the  exterior  oi  the  gun.  The  projecting  rims  of  these  terminals  must  be  of  suffi- 
cient streni^th  and  thickness  to  furnish  a  ^^holding*' strength,  equaling  the  strength 
of  all  the  tie-rods  combined. 

The  tie-rods  of  wrought  iron  are  designed  to  bind  the  sections  together  forming  the 
gun.  They  extend  from  one  terminal  section  to  the  otheft.  and  must  possess,  combined, 
an  absolute  strength  to  resist  lateral  strain,  at  least  equaling  the  inclosing  strength  of 
tlie  strongest  section.  Practically  their  endurance  may  be  greatly  in  excess  of  this 
lim  t. 

A  I  either  end  the  tie-rods  terminate  in  strong  heads,  forged  "  of  a  piece"  with  the 
rod  itself,  (not  as  shown  in  model.)  The  distance  from  the  inside  surface  of  one  head 
to  the  inside  surface  of  the  other  on  the  same  rod  is  somewhat  l(f6s  than  the  actual  dis- 
tance between  the  outward  faces  of  the  terminal  sections  of  the  gnu,  so  that  when  the 
tie-rods  are  elongated  by  the  expansive  effect  of  heat,  their  length  will  be  just  suffi- 
cient to  permit  them  to  drop  into  the  slots  prepared  for  them  in  the  rims  of  the  t«rini- 
nals.  Contracting  in  cooling,  they  bind  the  sections  together  with  vast  and  sufficient 
force.  The  expansion  of  the  gun,  under  the  heat  generated  by  firing,  will  only  more 
strongly  hold  the  sections  in  situ. 

If  desired,  especially  in  case  of  field-pieces,  the  rods  may  be  made  longer,  and  t<er- 
miuated  with  a  head  on  one  end,  and  a  deep  screw-thread  on  the  other.  Then,  wlien 
the  gun  is  prepared  for  the  rods^  force  a  long  lieavy  nut  up  the  thread,  with  a  heaw 
wrench,  until  the  sections  are  firmly  secured.  The  former  method  is  generally  prel"- 
erable. 

The  bands  (B)  are  heavy  uroad  hoops  or  rings  of  wrought  iron,  destined  to  be  placed 
over  the  line  of  jointure  between  the  sections.  They  are  made  somewhat  less  in  inter- 
nal diameter  than  the  external  diameter  of  the  sections,  over  which  they  are  forced 
and  enlarged  by  heat  until  sufficiently  expanded  to  pass  over  the  sections  to  their 
proper  place.  Then  cooling,  they  serve  to  give  rigidity  to  the  gun  and  effectually  pre- 
vent any  escape  of  gas  where  sections  maV  not  fit  with  exactness,  and  also  secure  such 
portion  of  the  minor  sections  as  are  not  overlapped  by  the  majors. 

In  ordinary -sized  guns  they  may  be  made  sufficiently  broad  to  cover  the  ontward 
surface  of  the  minor  and  liberally  overlap  the  a^ljoiniug  minors  on  either  side,  in 
excessively  large  guns  a  band  may  cover  only  half  of  the  surface  of  a  minor  and  over- 
lap only,  say,  the  right-hand  major.  A  second  baud  will  secure  the  remaining  half  of 
the  minor  and  overlap  the  lek-hand  migor.  Then,  if  desired,  a  third  band  may  he 
thrown  over  the  center  of  the  first  two. 

The  essentials  of  a  gun  having  been  thus  provided,  it  may  be  built  up  in  this 
manner  or  any  other  found  desirable  in  practice. 

A  core  of  solid  iron  as  long  as  the  desired  gun,  and  of  the  same  diameter  as  the  rough 
bore  of  the  sections,  has  one  end  let  into  a  wall  or  bumper,  holding  it  suspended,  and 
affording  resistance  to  lateral  pressure.  The  free  end  of  the  core  rests  upon  a  movable 
support.  A  section,  say  a  minor,  is  slipped  along  this  core  until  it  rests  agtunst  the 
bumper.  A  major  section  follows.  This  core  is  provided  with  a  set  of  jack-screws  »o 
arranged  (description  of  which  is  unnecessary )  that  great  pressure  may  be  a)>p]ied  to 
the  last  section,  forcing  and  holding  it  firmly  against  its  predecessor,  yet  ofloring  no 
resistance  to  the  passage  of  the  band  or  hoop  which  is  to  follow.  This  band,  pi^evionsly 
heated,  is  then  placed  over  the  line  of  jointure,  and  hammered  snugly  down  upon  the 
gun,  and  then  adlowed  to  cool. 

A  minor  and  mi^or  section  follow;  the  jack-screws  again  force  them  into  close  con- 
tact, and  a  broader  band,  sufficient  to  cover  the  face  of  the  minor  and  overlap  the  ma- 
jors, placed  in  position.  When  the  gun  is  thus  built  to  a  sufficient  length  the 
bre^'ch  and  muzzle  sectional  pieces  are  placed  in  position  and  pressure  applied  at  either 
end.  while  bands  are  welded  over  the  line  of  meeting  between  the  terminals  audbody- 
aections. 

The  connecting  or  tie  rods  are  now  elongated  by  heat  until  they  will  fall  into  their 


in  place.  Should  this  "sagging*'  exhibit  itself  in  the  very  largest  guns,  hollow  cast- 
iron  tubes  or  pipes  may  be  laid  parallel  with  the  tie-rods,  and  other  bands  ahrunken 
over  all.    And  if  even  all  this  was  insufficient,  the  sides  of  the  sections,  «ay  at  a  point 
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one-third  the  distance  from  exterior  to  interior  of  the  walls  of  the  p^n,  might  be 
grooved  or  channeled  to  a  depth  of  half  an  inch  or  more,  the  crevice  having  a  width  of, 
say,  half  an  inch  or  an  inch,  (these  dimensions  will  vary  with  the  size  of  the  gun.)  A 
hoop  of  wrought  iron,  in  widtli*equaling  the  depth  of  this  groove,  in  two  sections,  and 
in  thickness  tne  same  as  the  widt  A>f  these  grooves,  may  then  be  forced  into  this  crev- 
ice of  one  section,  and  the  next  section  placed  in  position. 

The  result  would  be  that  the  crevice  is  filled  with  the  band,  and  neither  section  can 
alter  its  position. 

This  diagram.  Fig.  I,  will  illustrate  my  meaning. 

When  the  ^n  is  so  built  up  the  bore  may  be  trued  out  in  a  lathe  as  if  the  piece  had 
been  cast  entire. 

The  number  of  tie-rods  required  will  vary  with  the  size  of  the  gun,  as  will  the  size 
of  the  rods  themselves.    From  three  to  seven  will  cover  the  majority  of  cases. 

If  it  should  result  that  forming  the  gnu  of  so  many  individual  pieces  impairs  the 
unity  and  accuracy  of  the  bore,  (which  I  do  not  anticipate,)  this  objection  may  be  over- 
come in  several  ways,  as: 

First.  The  major  sections  may  be  stopped  short  of  entering  the  bore,  and  the  minors 
having  passed  the  termination  of  the  majors,  will  be  extended  laterally  to  fill  the 
space  formerly  allotted  to  the  interior  end  of  the' majors.  This  would  give  them  shapes 
as  shown  in  Fig.  2. 

Second.  The  bore  having  been  first  ^^  trued  out,"  a. cast-steel  or  wrought-iron  tube 
may  be  inserted,  and  (in  this  sectional  gun  easily  fastened)  forming  a  bore  ^^  all  of  a 
piece." 

Third.  The  inner  surface  of  the  gun  may  be  left  tagged,  and,  i^  desired,  the  major 
sections  may  be  made  to  project  a  sufficient  distauce  into  the  bore  beyond  the 
base  of  the  minors.  The  bore  is  then  filled  with  molten  iron,  and,  after  cooling,  dressed 
out.  This  is  the  preferred  method.  When  the  bore  is  so  large  that  the  metal  will 
shrink  away  from  the  waUs  of  the  gun  in  cooling,  a  core  can  be  inserted  forming  a 
rough  bore ;  and  the  metal  may  be  cooled  by  the  plan  employed  in  casting  the  Rod- 
man gun.  The  nneveuness  of  the  ragged  bore,  especially  if  made  purposely  ragged, 
will  &ord  ample  hold  for  the  molten  iron.  This  latt>er  plan  would  also  absolutely 
prevent  *^  sagging,"  and  I  regard  it  as  very  important,  especially  in  the  largest  pieces. 

It  might  be  found  desirable,  in  building  guns  of  the  heaviest  caliber,  to  first  forpi  a 
preparatory  cylinder  of  sections  as  for  a  perfect  gun,  heretofore  described,  but  with 
walls  of  an  even  thickness  from  breech  to  muzzle,  instead  of  varied  thickness  as  ordi- 
narilv.  Then,  instead  of  banding  and  finishing  the  piece,  dress  the  exterior  perfectly 
true  in  a  lathe,  and  place  upon  this  first  cylinder  a  second  series  of  sections, ''  breaking 
joints"  with  the  first,  of  varying  thickness  ftom  breech  to  muzzle,  with  a  trued  inter- 
nal diameter  exactly  fitting  the  exterior  circumference  of  the  first  cylinder.  This 
would  give  two  complete  sets  of  sections,  obviating  any  considerable  mass  of  iron  in 
any  one  casting  or  forging. 

Another  method  of  forming  a  gun  is  to  make  all  the  minor  sections  of  oast  iron  or 
cast  steel,  and  all  the  ms^or  sections  of  wrought  iron — the  latter  being  a  litle  less  in 
diameter  than  is  required  to  fit  snugly  upon  the  minors.  Then  place  all  the  majors 
into  a  furnace  and  heat  until  expanded.  Place  these  and  the  cold  minors  alternately 
upon  the  core  and  quickly  put  in  position  the  tie-rods.  The  cooling  of  the  m^ors, 
resulting  in  their  consenuent  contraction,  would  bind  the  gun  more  firmly  together 
than  if  formed  of  a  single  piece. 

If  it  be  desired  to  form  a  homogeneous  gun,  make  all  the  sections  of  wrought  iron  ; 
then,  heating  to  the  welding  temperature,  unite  them  under  a  steam-hammer,  either 
section  by  section,  if  the  gan  is  large,  or  in  a  mass  if  small,  subsequently  bringing  the 
whole  fabric  to  a  proper  temperature,  and  placing  under  a  steam-hammer  until  thor- 
onghly  united. 

The  advantages  of  having  the  line  of  jointure  between  the  several  sections  not  at 
right  angles  with  the  length  of  the  gun  are  so  evident  in  welding  that  I  need  not 
enlarge  upon  them. 

Among  the  many  advantages  I  claim  for  my  method  of  constructing  ordnance,  may 
be  enumerated  these : 

In  such  comparatively  small  castings  and  forgings  as  of  individual  sections,  fiaws 
and  imperfections  are  avoided,  or,  ii  found  present,  only  a  small  portion  instead  of  the 
entire  construction  is  wasted. 

Its  pre-eminent  economy.  The  manipulations  of  small  masses  of  metal  is  attended 
with  much  less  expense  per  pound  than  of  large  ones. 

Again,  when,  as  invariably  happens,  one  portion  of  a  gun  is  worn  out  in  service  or 
damaged  by  accident,  while  the  remainder  is  yet  serviceable,  the  worthless  portion  in 
my  gun  can  be  replaced,  instead  of  condemning  the  whole,  as  now. 

It  is  evident  that  my  method  admit^s  of  indefinitely  increasing  the  size  of  a  gun,  even 
to  enormous  and  hitherto  nnattempted  dimensions,  without  as  now  correspondingly 
increasing  the  danger  attendant  upon  its  use. 

Ordnance  can  be  shipped  to  places  diflicultof  access,  and  then  combined ;  or,  in  ser- 
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vice,  a  gnn  can  be  carried  by  men  to  points  otherwise  inaccessible,  then  combined, 
and  us^  against  the  enemy. 

Aside  from  the  economical  gain  of  ordinary  repairs  which  has  been  mentioned,  is 
that  of  repair  at  distant  points  in  service,  as  when  a  vesfcl  is  on  foreign  service,  in  time 
of  war,  if  a  portion  of  her  few  heavy  gnns  is  deAoyed  in  action  or  by  service,  the 
wanted  section  can  be  carried  aboard  and  pat  in  place.  It  is  evident  that  only  the 
breecb-sections  will  be  worn,  and  only  the  mnzzle-sections  injured  by  the  enemy  in 
armored  ships,  and  these  two,  or  these  endangered  sections,  can  be  carried  in  duplicate. 
Or,  if  the  armament  of  an  endangered  fort  is  partially  destroyed,  the  wanted  portions 
can  be  telegraphed  for  to  the  nearest  depot  of  supplies,  and  quickly  forwarded,  as  aiB 
parts  of  sewing-machines  and  reapers  to-day. 

The  foregoing  description  of  my  method  of  constructing  ordnance  is  in  many  re- 
spects incomplete,  and  I  desire  that  it  may  be  construed  rather  as  a  memorandum^  of 
my  invention  than  a  full  and  restricting  definition.  If  I  have  left  any  material  point 
untouched  or  obscure,  I  will,  when  so  advised,  endeavor  to  make  it  plain. 

Very  respectiully  submitted. 

ALEX.  T.  LOYD, 
103, 105  South  Canal  Sirtet,  Chicago,  Illinois. 


No.  87.1  June  8,  1872. 

To  the  hoard  of  officers : 

Gentlemen  :  It  is  well  known  that  the  powder  forming  the  charge  of  a  large  gtin 
is  only  imperfectly  consumed  when  the  piece  is  dischar^d ;  the  cause  (it  is  unneces- 
sary to  mention,  perhaps)  being  the  lacK  of  sufiBcient  air  (oxygen)  within  the  small 
area  forming  the  t>ore,  to  thoroughly  accomplish  the  combustion  of  the  powder.  The 
consequence  is  a  failure  to  gain  any  satisfactory  and  sufficient  result  firom  Increasing 
the  amount  of  powder  in  the  charge. 

To  overcome  this  difficulty,  and  to  also  admit  of  indefinitely  increasing  the  charge 
of  powder  in  the  heavy-metaled  guns  of  comparatively  small  bore,  for  the  purpose  of 
throwing  projectiles  with  extraordinary  force  against  armored  ships,  d^c,  or  to  nnnsnal 
distances,  as  in  bombarding  forts  or  cities  from  a£Eu:  off,  is  the  object  of  the  invention  I 
will  now  describe. 

Description. — A  tube  or  other  shaped  casket  of  *metal  (tin,  copper,  or  iron)  is  filled 
with  compressed  air,  or  with  oxygen,  and  then  secnrely  sealed  to  prevent  its  escape. 
This  casket  of  air  is  placed  within  the  powder  forming  the  charge.  The  discharge  of 
the  gun  breaks  the  walls  of  the  casket,  liberating  the  air  or  oxygen,  which  is  contained 
in  sufficient  quantity  for  the  perfect  combustion  of  the  powder.  The  fragments  of  the 
casket  are,  of  course,  thrown  out  from  the  gun,  and  its  walls  not  requiring  much 
strength,  but  little  metal  need  be  employed;  neuce  no  danger  is  anticipated  from  the 
pieces  thrown  out.    The  case  would  probably  give  the  best  results  if  made  of  copper. 

The  plan  is  so  very  simple  that  a  model  is  quite  unnecessary,  the  diagram,  Fig.  3, 
sufficiently  illustrating  the  idea. 

Other  shapes  will  suggest  themselves,  but  without  affecting  the  principle.  For  in- 
stance, in  conical  shot  the  air  or  oxygen  may  be  retained  at  the  base  of  the  projectile, 
or  the  casket  laay  be  formed  of  two  aisks  connected  by  a  hoop  or  circular  band  at  their 
circumferences,  allow! Dg  space  between  for  the  reception  of  the  air,  and  placed  between 
the  powder  ana  the  projectile;  but  the  method  first  described  seems  much  preferable. 
The  cost  of  manufacture  would,  of  course,  be  merely  trifling,  and,  when  completed,  the 
caskets  might  be  stored  for  years  without  injury.  The  sizes  required  would  vary  with 
the  quantity  of  powder  employed.. 

1  would  sngfi;e8t  an  experiment  with  miniature  caskets  in  musket-cartridges  as  well. 
If  found  of  value,  a  place  for  the  reception  of  the  air  could  be  arranged  in  making  the 
copper  shell  now  used. 

Very  respectfully  submitted. 

ALEX.  T.  LOYD, 
103,   105  South  Canal  Street,  Chicago,  lUinois. 


No.  87.]  June  8, 1872. 

To  the  board  of  officers : 

Gentlemen  :  I  beg  leave  to  forward  the  following  plan  for^- 
First.  Lessening  the  strain  upon  the  wails  of  heavy  guns  when  in  service. 
Second.  Lessening  the  recoil. 

Third.  Increasing  the  range  or  distance  the  projectile  will  be  thrown. 
My  plan  is  simply  to  exhaust  the  air  from  the  gun,  after  it  has  been  loaded,  by 
means  of  a  suitably  adapted  air-pump. 
A  tompion  of  wood,  lined  on  the  face,  Intended  to  rest  on  the  muzzle,  with  leather 
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felt,  rubber,  or  other  suitable  packing,  and  penetrated  by  a  tube,  with  a  valve  placed  over 
the  muzzle  of  the  gun.  Then,  the  vent-hole  being  stopped,  the  air  is  pumped  out,  and 
the  valve  turned,  creating  a  vacuum.  The  pressure  of  the  outside  atmosphere  would 
retain  the  tompion  in  position. 

When  the  gun  is  discharged,  the  casket  containing  air,  as  described  in  my  other  com- 
munication of  this  date,  is  oroken,  liberating  oxygen  for  the  combustion  or  the  charge 
of  powder. 

The  expected  gain  is  the  absence  of  the  column  of  air  in  the  bore  of  the  gun,  which, 
aside  fro^i  its  normal  resistance,  is  compressed  by  the  outgoing  projectile,  so  that  in 
large  pieces  the  power  required  to  overcome  its  resistance  is  a  serious  drawback  from 
the  range  otherwise  obtainable,  ana  by  just  so  much  are  the  walls  of  the  gun  need- 
lessly strained.  t 

The  application  of  this  principle  would  probably  be  limited  to  siege  and  ships'  guns. 

Very  mspectfuUy  submitted. 

ALEX.  T.  LOYD, 
103, 105  iS^tt(^  Canal  Street,  Chicago,  Illinai$, 


A.  S.  LYMAN  AKD  ALBAK  G.  BTIMERS. 

L.  B.  No.  9.]  Army  Building,  New  York,  «7uZjf  12, 1872. 

'    Sir  :  I  have  the  honor  to  inform  yon  that  the  board  on  heavv  cannon  desires  such 
information  as  yon  are  able  to  furnish  respecting  the  Lyman  mnltloharge  gun. 
Very  respectfully,  sir, 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordnance,  Preeident  of  Board, 
The  Chief  of  Ordnance. 


Ko.  39.]  Ordnance  Office,  War  Department, 

Washington,  July  13, 1872. 

Sir  :  In  compliance  with  your  request  of  12th  instant,  I  transmit  herewith  report  of 
trial  of  the  Lyman  mnlticharge  or  accelerating  gun,  at  Reading,  Pennsylvania,  in  1870, 
being  the  only  source  of  information  respecting  the  same  on  the  files  of  this  office. 
Respectfully,  your  obedient  servant, 
By  order  of  the  Chief  or  Ordnance.  S.  V.  BENfiT, 

Major  of  Ordnance, 

The  President  of  the  Board  on  Heavy  Ordnance, 

Army  Building,  New  York, 
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|Inclo6tiTe.] 

Frankford  Arsenal,  Juguei  8, 1870. 

Sir  :  In  conformity  with  your  order  of  the  2l8t  ultimo,  directing  me  to  witness  and 
report  upon  the  firing  of  an  accelerating  gun  at  Reading,  Pennsylvania,  I  have  visited 
that  city,  with  the  necessary  apparatus  for  determining  the  velocities  and  pressures  de- 
Teloped,  and  have  the  honor  to  submit  the  following  report : 

Description  of  the  Gun. — The  gun  is  designated  by  its  present  proprietors  as  the 
''Mnlticharge  100-pouuder  rifle  gun.'*  It  belongs  to  the  class  of  ^accelerating  guns, 
"where  the  projectile  receives  an  additional  impetus  after  being  started  from  its  seat : 
and  to  the  system  known  as  **  Lyman's,''  of  which  samples  have  been  experiment'Oa 
with  at  Washington  navy-yard  and  elsewhere. 

Described  by  the  usual  formula,  it  is  a  rifled  breech-loader,  caliber  6  inches;  of 
cast  iron ;  wMght,  10,175  pounds ;  No,  1  of  its  series  ;  cast  October  12,  1869,  at  Read- 
ing, Pennsylvania,  by  Seyfert  &  McManus,  under  supervision  of  Mr.  Alban  C.  Sti- 
mers,  naval  engineer ;  without  names  or  marks  inscribed.  Condition  :  had  been  fired 
once  with  17  pounds  of  powder  and  57-pound  shot ;  once  with  25^  pounds  of  powder 
and  77-pound  shot:  once  with  32  pounds  of  powder  and  90-pound  shot;  and 
twice  with  30  pounas  of  powder  and  dO  and  92  pound  shot,  the  only  effect  of  which 
practice  on  the  gun  had  been  to  crack  the  steel  plugs  of  the  two  front  pockets  here- 
after described,  which  plugs  were  replaced  by  bronze  o^es  before  any  trials  for  pres- 
sure, &c.,  were  made.  Vent,  through  the  breech-plug,  horizontal.  Four  accelerating 
charges  in  pockets  along  the  bore.  • 
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The'  peculiar  characteristics  of  the  gnu  can  be  best  understood  from  the  annexed 
drawing)  reduced  from  working  drawings  at  the  fonudery. 

The  l^reech-closin^  mechanism  is  nearly  identical  with  the  Whitworth  system,  the 
main  difference  consisting  in  the  withdrawing  wheel  being  so  arranged  as  to  revolve 
through  a  considerable  arc  before  it  begins  to  rotate  the  breech-screw,  thus  allowing 
of  some  vis  viva  being  accumulated  before  the  act  of  starting  the  screw  occurs. 

Along  the  lower  element  of  the  gun,  four  globes  of  1  foot  6  inches  exterior  diameter 
are  cast,  coalescing  into  the  general  form  of  the  gun  and  into  each  other,  all  abrupt  re- 
entrants being  filled  in  and  reduced  to  easy  concaves.  t 

The  elobes  occupy  that  portion  of  the  length  of  the  gun  between  the  position  of  the 
front  01  the  shot  and  a  point  half  way  to  the  muzzle.  They  were  cast  solid,  as  was 
the  entire  gun,  bored  spherically  to  a  diameter  of  8  inches  by  an  expanding  drill  from 
the  bottom.  The  apertures  necessary  for  the  introduction  of  the  drill  (3|  inches  diam- 
eter) were  subsequently  tapped,  and  closed  with  steel  plugs,  which  were  themselves 
bored  and  tapped  for  1^-inch  plugs,  to  enable  the  pockets  to  be  cleaned.  These  latter 
apertures  were  used  for  applying  the  pressure-plugs  in  determning  pressures. 

Throats  4  inches  in  diameter  connect  the  spherical  cavities  of  these  globes  with  the 
hereof  the  gun,  thus  forming  the  ^^  pockets"  used  for  the  accelerating  charges  em- 
ployed. 

These  charges  are  introduced  through  loading-holes  closed  with  conical  valves,  oper- 
ated by  the  small  wheels  and  screws  represented  in  the  plan.  The  position  of  these 
loading-hol^,  with  reference  to  the  bore,  is  best  shown  in  the  transverse  sections. 

The  rifling,  as  seen  in  the  half-size  section  annexed,  is  peculiar  and  not  easy  of  de- 
scription in  terms  usually  employed.  The  width  of  the  u^nds.  bears. a  very  insignifi- 
cant proportion  to  that  of  the  grooves,  which  latter  are  regained  as  the  bore  proper  ia 
stating  the  caliber  at  6  inches.  It  is  proper  to  state  that  the  section  of  the  bore  repre- 
sents truly  only  that  portion  of  it  behiqd  the  fi*ont  or  fourth  pocket.  Beyond  that  point 
the  non-bearing  side  of  the  lands  is  made  more  abrupt,  with  a  view  to  permitting  the 
flame  to  pass  the  projectile  for  the  ignition  of  time-fuses.  The  twist  is  uniform— one 
turn  in  10  feet. 

The  shot  is  cast  with  recesses  for  the  lands.  Its  ends  are  alike,  being  "  Ogilvie 
heads  "-r-the  element  struck  from  a  radius  equal  to  the  diameter  of  the  shot.  The  cy- 
lindrical portion  of  the  shot  is  10  inches  in  length,  the  conoidal  ends  each  5  inches  ; 
total,  20  inches.  The  weight  is  100  pounds  ;  the  surface  as  originally  cast,  except  the 
curved  ends,  which  were  tnmed  down  in  adjustiLg  the  weight.  No  expanding  or  gas- 
cheoking  device  is  attached  to  the  shot,  which  has  a  windage  6.1  inch  to  .15  inch. 
.  The  provision  for  preventing  the  gas  of  explosion  from  passing  beyond  the  shot — a 
eondition  vital  to  the  whole  theory  of  tfcie  ^un— -consists  of  a  wad  formed  of  a  number 
of  thicknesses  of  straw  binders'  board,  sufficient  to  produce  a  total  thickness  of  4^^  inchee, 
the  planes  of  the  boards  being  transverse  to  the  axis  of  the  gun.  These  binders'  boards 
are  secured  together  by  three  Tight  copper  bolts,  which  also  serve  to  retain  an  expanding 
copper-cup  gas-check  on  the  rear  face  of  the  wad.  The  whole  afiair  is  shaped  carefully 
to  the  form  of  the  grooves  and  lands — its  length,  it  will  be  observed,  being  slightly  in 
excess  of  the  diameter  of  the  throats  of  the  pockets.  This  ^^  lap  "  is  obviously  neces- 
sary to  prevent  the  flame  from  "  cutting  by  ''  the  wad  as  it  passes  the  successive  em- 
bottchures.  The  wad  is  thus  particularly  described,  because  it  would  appear  that  to  its 
failure  to  perform  the  important  functions  intrusted  to  it  is  attribntable  the  fact 
of  the  gun  on  trial  having  yielded  results  entirely  incompatible  with  the  theory  and 
expectations  of  its  projectors. 

The  powder  used  in  firing  the  gun  with  its  full  charge  consists  of,  first,  a  small  cart- 
ridge, 2  pounds  of  mammoth-powder,  contained  in  a  hat-shaped  copper  case,  fitting 
the  chamber  in  rear  of  the  shot,  and  four  other  charges,  of  7  pounds  each,  of  navy  can- 
non or  rifle  powder,  contained  in  the  four  successive  pockets. 

No  special  carriage  had  been  constructed  for  the  gun.  During  the  trial  it  was 
mounted  upon  two  wooden  cheek-pieces  placed  upon  a  four-wheeled  railway-truck, 
which  recoiled  upon  rails  incliued  upward  at  an  angle  of  2P  30'  for  some  40  feet.  The 
estimated  weight  of  this  truck-carriage  was  1,200  pounds ;  its  wheels  were  1  foot  6 
inches  in  diameter,  and  were  chocked  in  all  firings  with  full  charges. 

On  the  21st  of  July,  before  the  electrical  apparatus  for  determining  velocities  had 
been  erected,  the  gun  was  fired  once  with  full  charges  in  the  presence  of  the  officers 
ordered  to  witness  the  trial,  the  object  being  merely  to  show  that  everything  abont 
the  gun  was  in  proper  working  order.  On  this  occasion  28  pounds  of  navy  cannon- 
powder  and  2  pounds  of  mammoth  were  fired  with  a  hundred-pound  shot ;  which,  in  a 
cast-iron  gun  of  10,000  pounds,  certaiuly  seemed  a  remarkable  feat.  The  loading  and 
sponging  uy  six  workmen  from  the  foundery,  not  specially  drilled,  occupied  about  one 
minute  and  thirty  seconds.  Four  of  the  party  were  employed  in  loading  the  pockets, 
and  two  in  spou^ibg  and  loading  at  the  breech.  The  only  manner  in  which  the  gun 
was  affected  by  Oiis  shot,  and  the  five  firings  with  partial  and  full  charges  which  had 
preceded  it,  was  the  cracking  of  the  steel  plugs  used  to  close  the  apertures  in  the  bot- 
tom of  the  two  front  pockets  made  by  the  original  boring-tool,  as  already  stated.     Those 
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places  were  aboat  the  only  part  of  the  gun  where  Bt«el  entered  into  the  constrdotioni 
and  its  unfitness  for  the  purpose  was  strikingly  illustrated  by  the  molecular  condition 
of  the  fragments  when,  by  tedious  labor,  they  were  removed,  to  be  replaced  by  bronze 
plugs. 

On  the  2d  of  August,  the  new  bronze-plugs  having  been  inserted,  and  arrangements 
for  taking  velocities  and  pressures  being  complete,  the  gun  was  fired  six  times  under 
the  circumstances  and  with  the  results  described  in  each  case,  as  follows :  The  officers 
present  were  Commodore  Hitchcock  and  Commander  Temple,  of  the  United  States 
Navy,  and  the  writer. 

The  instrument  used  for  determining  velocities  was  the  Green -Yignotti  pendulum, 
of  Frankford  arsenal,  arranged  with  a  single-loop  circuit  through  both  targets,  and 
started  by  rupturing  wire  at  the  muzzle ;  the  interval  was  100  feet,  and  began  30  feet 
from  the  muzzle. 

The  instruments  used  for  pressures  consisted  of  two  exterior  pressure-plugs,  which 
were  applied  to  the  apertures  at  the  bottom  of  different  pockets,  as  described.  The  small 
compass  of  the  breech-charge,  and  the  fact  that  the  vent  of  the  gun  was,  according  to 
the  Whitworth  system,  in  the  prolongation  of  the  axis  of  the  bore,  precluded  the  use  oi 
the  interior  pressure-plug. 

The  mounting  and  circumstances  affecting  recoil  have  been  already  described. 

The  density  of  the  navy  cannon-powder  used  was  1.7044. 

First  fire, — Breech-charge  only  used;  2  pounds  mammoth-powder,  100-pound  shot. 
Pressure-plugs  applied  to  the  first  and  fourth  pockets,  counting  from  the  breech.  Truck- 
wheels  free. 


Prewnrea,  poanda  per  square  iaoh. 

Velocity. 

Recoil. 

First  pocket. 

Fourth  pocket. 

First  arc. 

Second  arc. 

Feet  per  second. 

Feet 

4.500 

2,000 

(*) 

r) 

(*) 

5* 

*  Not  taken,  too  slow  for  limits  of  the  pendalnin. 

Second  fire, — Breech-charge  2  pounds  mammoth-powder,  and  the  first  pockot-charge 
7  pounds  navy  cannon-powder,  other  pockets  empty.  Pressure-plugs  applied  to  first 
and  fourth  pockets.    Truck-wheels  free. 


Pressures,  pounds  per  square  inch. 

- 

Velocity. 

BecoiL 

First  pocket 

Fourth  pocket 

First  arc. 

Secondare 

Feet  per  second. 

Feet 

8.000 

5,400 

1°  37' 

550  42/ 

709 

2S 

Third  fire. — Breech-charge  2  pounds  mammoth-powder.  First  and  second  pockets  7 
pounds  each  navy  cannon-powder.  Other  pockets  empty.  Pressure-plugs  applied  to 
second  and  fourth  pockets.    Truck- wheels  spragged. 


Pressui-es,  pounds  per  square  inch. 

• 

Velocity. 

BecoiL 

Second  pocket 

Fourth  i>ocket 

First  arc 

Second  arc. 

Feet  per  second. 

Feet 

74,000 

11,500 

lo  6' 

50O 

741 

S6 

Fourth  fire, — Breech-charge  2  pounds  mammoth-powder.    First,  second,  and  third 
pockets  7  pounds  each  navy  oau non-powder.    Pressure-plugs  applied  to  second  and 
third  pockets.    Truck-wheels  spragged. 


Pressures,  pounds  per  square  inch. 

Velocity. 

Recoil. 

Second  pocket       Third  pocket 

First  arc. 

Seconii  arc 

Feet  per  second. 

Feet 

SI,  000                      78, 000 

lo  O' 

S40  & 

950 

34^ 
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F\fth  and  9ixtk  fires, — Breech-cbarge  2  pounds  maoimotb-powder,  all  four  pocketa 
charged  with  7  pounds  each  of  navy  cannou-uowder.  PreeBore-plugs  applied  to  second 
and  fourth  pocketa.    Truck- wheels  spragged. 


No.  of  fire. 

PreflSttroB,  poands  per  square  isoh. 

Velocity. 

BeooiL 

Second  pocket 

Foarth  pocket 

First  arc 

Second  arc 

Feet  per  second. 

Feet 

Fifth.... 
Bixth  .... 

33,000 
93,000 

30,500 
(iO.OOO 

lo    6' 
10  IS' 

30O  18' 
390  30' 

1.0*26 
1,093 

35 
33 

After  the  sixth  shot  the  firing  was  suspended  for  the  day.  August  3,  impressions 
were  taken  of  the  bore  in  the  neighborhood  of  the  months  of  the  pockets.  No  material 
injury  appeared  to  have  been  sustained  by  the  metal  at  those  points.  The  firing  waa 
resumed  with  full  charges,  as  io  the  fifth  and  sixth  shots  of  the  previous  day.  ffavy 
rifle-powder,  however,  was  substituted  for  the  navy  cannon-powder  previously  used. 
The  density  of  this  navy  rifle  powder  was  1.677. 

First  fire. — Full  charges  in  breech  and  pockets.  Pressure-plugs  applied  to  second  and 
fourth  pockets.  Truck-wheels  spragged.  Interval  used  for  velocities,  80  feet,  begin- 
ning 50  feet  from  the  muzzle. 


Pressures,  pounds  per  square  inch. 

Velocity. 

BeooiL 

Second  pocket 

Fourth  pocket 

First  arc 

Second  |rc 

Feet  per  second. 

^  Feet. 

71,000 

80,000 

30  36' 

37°  30* 

1,075 

33 

The  trial  was  then  closed  at  the  request  of  the  parties  interested. 

The  large  local  pre<»ures  and  moderate  velocities  developed  in  this  trial,  where  pre- 
cisely an  opposite  state  of  things  might  reasonably  have  been  looked  for,  can  only  be 
explained  by  supposing  that  the  pocket-charges  in  some  cases  become  ignited  beifore 
the  projectile  has  passed  over  their  embotichures. 

This  occurrence  becomes  possible,  and  in  fact  almost  inevitable,  if  the  wad  at  any 
stage  fails  in  its  functions.  Distortion  of  any  kind  would 'induce  this  failure,  and  this 
distortion  doubtless  occurs  in  passing  the  first  and  second  pockets.  The  moment  the 
wad  bus  advanced  sufficiently  to  partially  uncover  the  mouth  of  the  first  pocket,  the 
explosion  of  the  charge  in  that  pocket  in  all  probability  tears  away  more  or  less  of 
the  rear  of  the  wad,  wnose  structure,  laminated  transversely  to  the  bore,  would  facili- 
tate this  disruption.  The  wad,  unless  of  sufficient  length  to  more  than  cover  the  mouth 
of  a  pocket,  will  permit  flame  to  escape  to  the  front  in  passing  it,  and  a  pocket-charge 
is  doubtless  sometimes  exploded  while  its  mouth  is  wholly  or  partially  closed  by 
the  projectile  in  the  act  of  passing  over  it,  thus  registering  an  enormous  pressure 
in  that  particular  pocket,  with  no  corresponding  accession  of  velocity.  That  a  pres- 
sure of  78,000  pounds  should  be  developed  in  an  advanced  portion  of  the  barrel,  'while 
parts  nearer  the  breech  experience  one  of  only  21,000  pounds,  would  certainly  seem  to 
indicate  that,  at  the  place  and  instant  of  occurrence  of  the  greater  pressure,  commu- 
nication with  the  bore  generally  must  have  been  cut  off. 

Total  extinction  of  windage,  nntil  the  fourth  pocket  is  passed,  is  the  sine  qua  noit  of 
this  system  of  acceleration ;  and  to  the  accomplishment  of  this  objett  the  efforts  of 
its  promoters  should  evidently  be  directed. 

For  the  gun  generally,  they  have  evidently  used  great  car0  in  its  fabrication  and  in 
the  selection  of  materials.  They  have  embodied  the  Lyman  principle  in  a  much  more 
sightly  gun  than  any  that  have  heretofore  illustrated  it.  Neitner  its  length  nor  weight 
are  excessive  for  its  caliber,  even  regarding  it  as  a  single-charge  gun.  When  mounted, 
it  exhibita  none  of  the  uncouth  features  which  have  hitherto  been  deemed  inseparable 
from  the  system. 

The  pressures  endured,  without  damage,  by  the  pockets,  speak  well  for  the  material 
of  the  gun,  which  was  produced  as  follows : 

Iron  used : 

JPouads. 

Hamburgh * 1,850 

Juniata 1,850 

Cumberland 2,425 
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•  Poands. 

Richmond  No.  1..; 2,733 

Richmond  No.  2 2,733 

Richmond  No.  3 2,733 

Remclted 2,300 


Total  charfjre  , 16,624 

Excess  remaining 2,000 


Coal  u$ed : 

Broad-top  bitnminons 5,860  poands. 

Fire  started  October  12, 1869 8M0»"  a.  m. 

Metalfnsed 1»»  40«  p.  m. 

5h  5m 

Remainder  fused l**  33™ 

Time  consamed  in  filling < 3™ 

Cooling  in  mold 10  days. 

Length  of  sinking  head 2  feet. 

Cast  solid. 

Mechanical  tat$ — Siftkhg-head—  Three  epeoimene  around  the  prolongation  of  the  bore. 


Numbdr. 

BreakinK'StraiD, 
pounds  per  sq. 

Density. 

1 

S8,055 
S8.745 
28,754 

7.247 

s 

7.850 

3 

; 

7.258 

Specimen  from  center  of  tore  at  muzzle. 
Breaking-strain,  28,580  poands  per  sqnare  inch.    Density,  7.255. 

Body  qfgun — Specimene  taken  fron^  the  throats  of  ihepocketa  next  the  hore. 


From  rear. 


Breaking-strain, 
pounds  per  sq. 
uoh. 


First  pocket 

Seconu  pocket 

Third  pooket 

Fourth  pocket 

Bottom  of  casting 

Weight  per  square  inch  of  entire  ffun,  0.262  pound. 


S6.968 

S6.615 

37,550 

Not  obtained. 

.      33,245 


Density. 


7.351 
7.830 
7.S38 
7.244 

7.248 
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DimensUnUf  firoM  the  faundery  records. 


Diameter  of  base-rin^,  tamed inches. . 

IMameter  next  to  base-ring,  rough do 

Diameter  at  fl  rst  poc ke  t ,  rongh  do ... . 

Diameter  at  second  pocket,  rouixh do 

Diameter  at  third  pocket,  rough do 

Diameter  at  fourth  pocket,  rough .• do 

Diameter  1  foot  bej'ond  fourth  pocket,  turned do 

Diameter  2  feet  beyond  fourth  pocket,  turned do 

Diameter  3  feet  beyond  fourth  pocket,  turned do 

Diameter  4  feet  beyond  fourth  pocket,  turuetl do 

Diameter  5  feet  beyond  fourth  pocket,  turned .do ... . 

Diameter  of  trunnions • do 

Length  of  trunnions do 

Length  between  rim-bases do 

Length  fh)m  face  of  muzzle  to  center  of  trunnions feet  and  inches. . 

Length  of  main  casting do 

Length  of  breeoh-scre vr inches . . 

Length  of  breech-ring do 

Lei>gth  of  bore ^ feet., 

Length  of  gun  over  all feet  and  inches. . 

Diameter,  interior,  of  pockets,  (spherical) inches.. 

Diameter,  exterior,  of  pockets do 

Extreme  projectiop  of  pockets  below  the  symmetrical  element  of  the  gun . .  do 

Preponderance pounds. . 


Int^^nded. 

ActaoL 

20 

19f 

18 

17  15-16 

18 

18  1-16 

18 

18  1-16 

18 

178 

18 

17  15-16 

"g 

171 

158 

IJ! 

13S 
13} 

Jit 

6 

6 

3 

3 

90 

90 

6  5} 

6  5i 

11  u 

11  l{ 

5* 

5* 

4 

4 

10 

10 

11  6 

11  6 

7* 

7* 

18 

18 

12 

12 

150 

Respectfully  sabmitted. 

WM.  PRINCE,  Lieutenani  Ordnance. 

Major  T.  J.  Treadwell, 

U.  S.  Ordnance,  Commanding, 

Respectfully  forwarded  to  the  Chief  of  Ordnance  for  his  information. 

T.  J.  TREADWELL, 
Major  of  Ordnance,  Commanding. 
Frankford  Arsenal,  August  12, 1870. 


No.  42.]  141  Centre  Street,  New  York,  July  19, 1872. 

Sir:  The  gun  I  have  the  honor  to  submit  to  the  board  over  which  you  preside,  is  the 
breech-loading  multicharge  rifle. 

The  multicharge  system  is  the  subject  of  a  patent  by  A.  S.  Lyman.  The  rifling  and 
the  breech-loading  arrangements  are  original  with  myself;  and  the  gun,  as  a  whole, 
has  been  desiged  by  me,  the  proprietors  of  the  Lyman's  patent  having  appointed  me  as 
their  agent  to  brin^  this  system  into  use  in  this  country. 

llie  gun  proper  is  of  cast  iron,  and  is  not  banded  or  hooped  in  any  manner.  The 
breech-cap,  pocket,  loading-hole,  caps,  and  pocket-plugs  are  of  bronze,  that  their  screws 
may  never  rust  and  stick  them  fast. 

The  additional  charges,  of  which  there  are  four,  are  suspended  beneath  the  boro  in 
globular  pockets  of  cast  iron,  which  coalesce  into  the  general  form  of  the  gun  and 
into  each  other,  forming  a  part  of  the  main  casting. 

f  DIMENSIONS. 

Caliber  to  bottoms  of  riflings,  12  inches. 

Length  of  l)ore  from  face  of  breech-plug  to  muzzle,  24  feet. 

Length  of  bore  from  base  of  main  casting  to  muzzle,  24  feet  3^  inches. 

Extreme  length,  from  rear  of  breech-cap  to  muzzle,  25  feet  4  inches. 

Diameter  under  screw-thread  of  breech,  2  feet  8  inches. 

Diameter  at  3  feet  forward  of  base,  2  feet  6  inches. 

Diameter  at  fourth  pocket,  2  feet  6  inches. 

Diameter  at  muzzle,  1  foot  9  inches. 

Internal  diameter  of  pockets,  1  foot  4^  inches. 

External  diameter  of  pockets,  2  feet  6  inches. 

Centers  of  ditto  below  center-line  of  bore,  2  feet  2  inches. 

Diameter  of  pocket-throats  connecting  with  bore,  4  inches. 

Distance  of  center  of  first  pocket  from  face  of  breech-plug,  4  feet  4  inches. 

Distance  of  pockets  apart  from  center  to  center,  2  feet. 

Longitudinal  depth,  or  thickness  of  breech-plug,  7  inches. 
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Longitudinal  depth,  or  thickness  of  breech-cap  in  rear  of  plug,  9  inches, 

Outside  diameter  of  breech-oax),  3  feet  3^  inches. 

Loni^itudinal  length  of  breech-screws,  12  inches. 

Pitch  of  screw,  (4-threaded,)  6  inches. 

Twist  of  rifling,  1  turn  in  36  feet. 

Estimated  weight  of  gun,  25  tons. 

Weight  of  shot,  600  pounds, 

Weight  of  powder : 
Breech-charge,  60  pounds. 
Each  pocket,  75  pounds. 
Total,  360  pounds. 

OP  THE  MULTICHARGE  PRINCIPLE. 

From  the  date  of  the  advent  of  the  Armstrong  gun,  in  1855,  to  the  present  time, 
there  have  been  innumerable  efforts  made  in  Europe  and  in  this  country*  to  produce  a 
breech-loading  rifle  of  large  caliber.  As  yet  a  saiisfactory  gun  of  this  description  is 
unknown ;  the  existence  of  your  board  is  a  proof  of  this,  and  also  of  the  fact  that  the 
search  is  still  continued. 

The  flrst  difficulties  encountered  with  rifled  cannon  were  the  weakening  effects  of 
the  rifling,  and  the  greater  strains  to  which  guns  throwing  elongated  shot  were  sub- 
jected. To  overcome  these  it  has  been  the  unif«)rra  practice  of  every  essayist  for  the 
production  of  the  successful  rifle,  with  the  single  exception  of  Mr.  Lyman,  to  increase 
by  some  means  the  strength  of  the  barrel,  or  at  least  to  endeavor  to  do  so. 

The  number  of  devices  which  have  been  proposed  and  tried,  and  the  amount  of 
engineering  and  mechanical  skill  which  have  been  expended  upon  some  of  them,  not- 
ably ifpon  the  Armstron|f  pattern,  are  among  the  wonders  of  tlie  ago.  The  English 
government  has  spent  millions  of  treasure  in  this  direction,  and  yet  the  barrel  is  not 
strong  enough. 

Quite  recently  the  evil  has  been  greatly  mitigated  by  having  given  attention  to  the 
character  of  the  powder  employed,  and  observing  the  phenomena  of  its  explosion 
within  the  gun.  The  late  experiments  on  this  subject  in  England  illustrate  the  wis- 
dom of  Rodman's  recommendation  of  the  ''mammoth"  grain-powder. 

Mr.  Lyman's  efforts  have  been  in  an  entirely  different  direction.  He  has  studied  to 
bring  the  increased  propelling  force  necessary  upon  the  rear  of  the  shot,  without  add- 
ing to  the  bnrsting  strains  upon  the  barrel  of  the  gun.  That  it  is  re^sona^bh^  possi- 
ble to  accomplish  this  becomes  evident  when  we  consider  the  manner  in  which  the 
powder  exerts  its  pressure  within  the  ordinary  gun. 

The  light  line  on  the  pressure  diagram,  herewith,  and  the  dotted  line,  are  reduced 
copies  of  two  of  the  curves  reported  by  the  English  board  of  experimenters  on  ex- 
plosives, in  their  preliminary  report,  dated  February  5,  1870..  The  heavy  line  repre- 
sents the  diagram  which  may  be  expected  from  the  gun  herein  brought  to  your  atten- 
tion. 

The  light  line  was  formed  by  firing  32  pounds  of  "  rifled  large-grain ''  powder  in  an 
8-inch  gun,  behind  a  shot  weighing  1^0  pounds. 

The  dotted  line  was  formed  by  hring  35  pounds  of  "  pebble  No.  5  "  powder  with  the 
same  gun  and  shot.  It  differs  from  the  other  only  by  the  increased  size  of  the  grains, 
the  specification  of  its  manufacture  requiring  that  it  shall  consist  of  the  lumps  which 
are  retained  between  sieves  of  f  and  ^  inch  mesh,  respectively ;  the  effect  in  the  gun 
being  to  prolong  the  time  required  to  burn  it,  sufficiently  to  permit  the  shot  to  move 
forward  and  slowly  enlarge  the  space,  so  that  by  the  time  it  is  all  burned,  the  fact  of 
fllliue  of  the  large  space  results  in  a  les^  pressure  than  would  have  been  exerted  if  it 
had  filled  only  the  space  occupied  before  the  shot  began  to  move  ;  while  the  charge  of 
powder  being  gi'eater,  the  mean  pressure  along  the  bore,  representing  the  useful  force 
exerted  upon  the  shof,  is  also  greater. 

The  resulting  improvement  is  in  the  same  directiou  as  that  proposed  by  Mr.  Lyman, 
but  is  decidedly  luierior,  as  is  shown  by  the  following  table: 


EngHflh  rifle  large-grain  powder. 

•  Bu^linh  pebble,  No.  5,  powder. . . 

Xtyman's  multicharge  gun 


Initial 

or  bursting 

proaeure. 


Pounds. 
66, 7.50 
34, 500 
30,000 


Mean 
or    iiHeful 
pressare. 


Pounds. 
12,000 
14.400 
20,600 


It  is  proposed  to  employ  ** mammoth"  powder  in  the  breech-charge  of  the  gun  pro- 
posed, this  bein^  quite  similar  to  the  ||)uglish  "  pebble,"  difi'ering  only  in  having  some- 
what larger  grains. 
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In  gnns  of  this  caliber  (12-incb)  it  will,  perhaps,  be  as  well  to  use  "  mammoth"  pow- 
der in  the  pockets;  bat  in  smaller  gnns,  snch  as  a  lOO-ponnder,  the  shot  would  leave  the 
mnzzle  before  the  powder  in  the  fourth  pocket  was  all  burned ;  and,  in  every  case,  the 
small-grain  powder  may  be  used  with  propriety  in  the  pockets,  because  the  necessary 
space  to  prevent  excessive  pressures  is  already  provided  as  the  charge  in  each  is 
ignited. 

In  estimating  the  initial  velocity  of  the  shot  to  be  expected  from  a  gun  of  this  kind, 
it  is  evident  that  the  ordinary  empirical  rules  applied  to  the  single-charge  gun  will 
not  suffice. 

S|r  Howard  Douglas,  in  his  work  on  Naval  Gunnery,  page  43,  gives  a  formula  deduced 
from  one  by  Doctor  Hutton,  which  is  approximately  correct  for  a  single-charge  gun. 
It,  however,  contains  an  error  which  becomes  important  when  it  is  applied  to  the 
mnlticharge  gun.  I  have  corrected  this,  and  modified  the  terms  to  correspond  with  the 
professional  language  of  the  day,  and  the  equations  become — 


V  = 


2  y  *  f»  ff  j»  M  log  ^-7 


W 


(I-) 


Where  V  = 

9- 
k. 

P 
M 


X  = 


w 


velocity  of  the  shot  in  feet  per  second ; 

velocity  due  to  gravity; 

distance  which  the  shot  moves  along  the  bore,  in  feet; 

area  of  the  bore  in  square  inches  =  107 ; 

initial  pressure  exerted  by  the  powder,  in  pounds  per  square  inch ; 

modulus  of  the  logarithm  of  ratio  of  expansion  of  powder  after  combus- 
tion; 

space  into  which  powder  expands  in  terms  of  the  length  of  the  bore,  in 
feet; 

space  occupied  by  powder  before  it  expands  and  when  exciting  preasarep; 

weight  of  the  shot. 


The  error  referred  to  is  that  A  is  taken  to  equal  not  only  the  space  into  which  the 
powder  expands,  but  also  the  distance  whieh  the  shot  moves  along  the  bore.  The 
error  in  the  ordinary  gun  is  simply  that  the  shot  moves  a  less  distance  by  the  length 
of  the  cartridge,  and,  with  the  single  small  charge  of  the  smooth-bore  ^un,  this  is  not 
Tery  important;  but  when  it  comes  to  the  great  charges  of  the  multicharge  gun  it 
would  give  the  velocity  considerably  too  high. 

The  value  of  M  is  erroneously  given  also,  as  it  assumes  that  powder  expands  in  the 
gun  in  accordance  with  Marriotte's  law — that  is,  that  the  curve  of  expansion  is  a  par- 
abolic one,  whereas  it  is  a  diabatic,  and  I  have  taken  the  value  of  M  from  Rodman's 
experiments,  (see  his  report,  p.  206.)  These  are  not  sufficiently  extended  to  give  its 
value  with  nice  accuracy,  but  we  know  that  it  is  less  than  2.3,  (the  value  given  by 
Hntton,)  and  more  than  1.87.  As  will  be  seen  in  the  following  table  J  have  assumed  it 
to  be  2  in  each  case.  It  is  probable  that  this  is  too  small  in  at  least  three  of  the  cases, 
but  cannot  be  materially  so. 

The  valuesof  the  elements  of  the  formula  for  the  various  charges  are  given  in  the 
following  table : 


h 

P 

A 

A' 

A 

A' 

2 
2 
2 
2 
2 

M  log  ^-, 

V 

Point  to 

point. 

V 

Powder,  pounds. 

A' 

Ateaoh 
point 

Breech 

yirst  pocket. . . 
Second  pocket 
Third  pocket.. 
Foorth  pocket. 

60 
15 
75 
75 
75 

360 

• 

3 
S 
S 
S 
13.5 

30,000 
30,000 
29,000 
38,000 
27,700 

4.33 

8.33 

12.33 

16.33 

31.83 

2.8 

6.33 

10.33 

14.33 

18.33 

1.54 
1.32 
1.19 
1.14 
1.74 

SI,  000 
82,500 
23,200 
22.600 
17,895 

850 
718 
730 
721 
1,665 

850 

1,112 
1,330 
1.513 

Total 

2S.5 

At  the  maszla 

S.830 

1 

•   It  is  now  sixteen  years  since  Mr.  Lyman  c(fmmenced  to  make  experiments  to  test  the 
merits  of  his  invention,  and  have  it  brought  into  use. 

It  is  probable  that,  if  he  had  known  how  mu^  care  and  skill  were  required  to  pro- 
duce the  most  ordinary  gun  and  have  it  surely  good  and  reliable,  he  would  hardly,  with 
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his  limitied  knowledge  of  the  dubject,  have  attempted  so  radical  a  change  in  the  mechan- 
ical Btructare  as  is  required  to  practically  apply  his  iaveution  to  large  guns.  Having  no 
conception,  however,  of  the  magnitude  of  his  undertaking,  he  not  only  provided  for  sev- 
eraJ  charges  to  be  sacoessively  ignited  in  the  rear  of  a  single  shot,  but  he  also  rifled  his 

fans  and  made  them  breech-loaders.  Deficient  in  mechanical  knowled^^e  of  every 
ind,  and  especially  so  of  that  which  relates  to  ordnance,  it  is  not  surprising  that  his 
gnns  violated  every  rule  of  proportion,  were  expensive  to  make,  inconvenient  to  use, 
and  exceedingly  uncouth  in  appearance.  Added  to  this  he  had.  trouble  with  his  pro- 
jectiles, as  did  .every  other  promoter  of  rifled  guns.  He  and  his  friend,  Mr.  Haskell, 
who  has  labored  with  him  from  the  first,  have,  however,  persevered  whenever  they 
could  raise  the  means  to  prosecute  their  experiments.  One  after  another  of  the  innu- 
merable difficulties  with  which  they  have  had  to  contend  have  disappeared,  until  at 
this  moment  they  Have  a  six-inch  gun  at  Beading,  Pennsylvania,  read}*"  for  trial,  wait- 
ing only  for  the  means  to  pay  the  expenses  of  firing  it.  When  it  was  tried  two  years 
ago,  the  wad  proved  defective  as  a  gas-check,  and  the  pockets  toward  the  muzelo  were 
subject  to  excessive  pressures  while  shut  off  from  communication  with  the  bore,  and 
the  velocities  expected  from  the  shot  were  not  obtained,  (see  report  of  Captain  Prince 
to  Bureau  of  Ordnance,  August  8, 1870.)  New  wads  being  prepared,  it  was  again  tried 
one  year  ago,  and  the  breech-loading  mechanism  was  blown  off.  This  has  now  been 
remedied  by  the  application  of  a  newly-devised  arrangement. 

Mr.  Lyman  and  his  friend  Haskell  have  never  lost  faith  in  the  final  success  of  this 
principle,  because,  whenever  matters  did  go  off  without  mishap,  they  always  obtained 
evidenced  of  velocity  which  fully  met  their  expectations.  I  will  state  one  instance 
only,  as  I  have  it  in  a  copy  of  an  official  report  made  by  Lieutenant-Commander  M.  P. 
Jones,  United  States  Navy,  at  the  Washington  navy-yard,  December  18,  1863. 

The  gun  was  of  2^  inches  caliber,  and  had  three  pocket«.  The  shot  was  hard  steel, 
coated  with  brass,  sharp-pointed  head,  flat  rear,  and  weighed  19f  ponnds.  The  charges 
were: 

Breech,  f  pound  cannon-powder. 

First  pocket.  If  ponnds  cannon-powder. 

Second  pocket,  2  pounds  cannon-powder. 

Third  pocket,  2^  pounds  cannon-powder. 

Total,  6f  pounds  cannon-powder. 

Elevation  of  the  gun  0^15'. 

Fired  at  target  distant  200  yards.  Target  made  of  one  5-inch  plate  of  iron,  backed 
by  18  inches  of  solid  oak.  Shot  struck  the  target,  passing  througli  the  plate  and  tim- 
ber, making  a  hole  of  about  its  own  diameter,  and  fell  in  the  water  about  100  yards 
beyond  the  target.    Such  a  result  requires  no  comment. 

OF  THX  RIFLIKO. 

In  order  that  an  elongated  projectile,  fired  from  a  cannon,  may  follow  accnrately  the 
line  of  aim,  it  is  necessary  that  it  should  revolve  around  its  longitudinal  center  of 
gravity.  To  accomplish  this,  the  rifiing  of  the  gun  must  engage  the  shot  bodily,  as  in 
the  Armstrong  and  Whitworth  gnns.  Fitting  a  disk  at  the  rear,  and  leaving  the  head 
of  the  shot  to  wabble  about,  can  never  give  uniformly  good  results,  as  the  great  num- 
ber of  devices  of  that  character  brought  forward  and  used  in  our  recent  war  fully 
proved. 

Of  the  two  gnns  above  named,  that  of  Armstrong  requires  an  expensively-made 
shot,  which,  from  the  moment  of  its  manufacture  until  it  is  fired  from  the  gun,  must 
be  guarded  from  injury  with  the  greatest  care.  This  is  a  highly  objectionable  feature, 
greatly  detrimental  to  its  usefulness  in  actual  service. 

The  shot  of  Whitworth,  on  thfi  contrary,  may  be  of  the  simplest  casting,  like  the 
round  shot  nsed  in  the  smooth-bore ;  and  having  windage,  it  may  get  rusty  or  bruised 
in  the  vicissitudes  of  careless  transportation  and  storage  without  special  interference 
with  its  efficiency  as  a  shot. 

In  a  gun  like  the  one  proposed,  where  it  is  necessary  that  there  shall  be  a  gas-che^k 
between  the  breech  and  pocket  charges  until  all  the  pockets  are  passed,  this  can  be 

Srovided  by  using  a  wad,  which  is  a  much  cheaper  and  more  convenient  method  than 
ttin^  the  shot  to  close  the  windage. 

Wmtworth's  system  of  rifling  is,  nowever,  very  defective  when  considered  in  relation 
to  the  gun. 

When  a  smooth-bore  gun  is  fired,  the  entire  periphery  of  metal  around  the  bore  is 
expanded  with  the  strain.  The  circumference  is  not  only  enlarged  in  every  part,  but 
each  particle  of  metal  has  been  moved  radially  away  from  the  center.  In  the  smooth- 
bore, this  movement  being  uniform  throughont  the  circumference,  there  is  no  disturb- 
ance in  the  relations  between  the  particles^nd  the  metal  resists  the  strain  under 
the  most  favorable  possible  ciipumstances.  when,  however,  the  gun  is  rifled,  in  an^ 
manner  whatever,  this  uniformity  of  strain  and  movement  among  the  particles  is 
destroyed,  and  unless  the  bottoms  of  the  riflings  are  sufficiently  extended  circumfer- 
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entially  to  allow  of  some  flexibility,  the  metal  is  strained  to  great  disadvantage  at  the 
junction  between  the  riflings  and  the  lands,  and  will  rupture  with  comparatively  small 
strains.  In  the  Wbitworth  system,  the  bottoms  of  the  riflings  (at  the  angles  of  the 
hexagon)  are  very  narrow,  resembling  the  notch  which  mechanics  are  in  the  habit  of 
cutting  in  a  bar  preparatory  to  easily  breaking  it. 

To  obtain,  then,  ttic  advantages  which  the  Wbitworth  system  confers  upon  the  shot) 
and  avoid  its  weakening  eflects  upon  the  gun,  it  is  necessary  to  have  at  least  three 
inclined  surfaces  to  bqar  upon  the  periphery  of  the  body  of- the  shot,  forcing  it  to  the 
center  and  causing  it  to  revolve  around  its  own  longitudinal  center  of  gravity,  (three 
being  the  least  number  which  will  accomplish  this,)  and  at  the  same  time  to  make  the 
bottoms  of  the  riflings,  between  these  inclined  surfaces,  carefully  circumferential,  and 
as  extensive  as  possible. 

By  referriug  to  the  accompanying  drawing  of  the  gun  I  propose,'  an  examination  of 
the  full-size  section  of  the  bore  will  show  the  form  to  which  these  considerations 
lead.  The  metal  at  the  bottom  of  the  riflings  has  so  much  circumferential  length,  and 
runs  into  tlie  lands  by  curves  of  such  large  radius,  (one-third  the  radius  of  bore,)  that, 
when  under  strain  and  enlargement,  the  particles  ac^just  themselves  easily  to  their  new 
position,  and,  consequently,  withstand  the  strain  with  the  same  strength  as  in  the 
smooth-bore  gun. 

It  will  thus  be  perceived  that  the  added  force  necessary  to  give  high  velocity  to  an 
elongated  sbot  being  applied  withont  adding  to  the  strain  upon  the  gun,  and  the  rifling 
being  of  such  a  character  that  the  gun  is  not  weakened  by  it,  cast  iron  is  used  for  this 
with  the  same  propriety  as  for  the  ordinary  smooth-bore. 

The  shot  is  cast  with  grooves  corresponding  with  the  lands  of  the  rifling,  and  re- 
quires no  tool-fluishing.  As  it  has  been  found  that  chilled  cast  iron  will  penetrate  ar- 
mor-plates as  well  as  steel,  the  adoption  of  this  system  carries  us  back  to  the  economy 
of  manufacture,  transportation,  and  storage  of  the  old-fashioned  round  shot. 

Thfc  6-inch  gun,  to  which  reference  has  been  made  as  now  ready  for  trial  at  Reading, 
Pennsylvania,  is  rifled  in  this  manner.  It  has  been  fired  thirteen  times,  and  the  wear- 
ing-suriaces  of  the  lands,  though  commencing  to  polish,  still  show  the  tool -marks,  the 
polishing  being  due  to  the  sand  in  the  carelessly-cleaned  grooves  of  the  shot. 

OF  THE  BREECH-LOADINa  AKRANOBMENT. 

The  breech-loading  arrangements  which  have  heretofore  been  applied  to  cannon 
have  generally  had  something  to  be  removed  to  get  the  gun  open,  or  something  to  get 
cemented  with  the  debris  of  tlie  burned  powder  so  as  to  permanently  close  the  gun,  or 
at  least  cau^e  delay  and  trouble. 

In  the  arrangement  applied  to  the  gun  proposed  these  objectionable  features  do  not 
appear.  Leakage  of  gas  is  entirely  prevented  by  the  angled  ring  of  copper  secured  to 
the  breech-plug.  (See  drawing.)  The  fact  that  it  is  heated  at  the  same  time  that  it  is 
"pressed  out  to  the  periphery  of  the  bore  makes  it  loose  when  it  is  desired  to  move  it, 
because  it  contracts  as  it  cools  again  and  is  quite  loose.  I  stat-e  these  facts  as  from  my 
own  personal  experience. 

With  this  dependence  for  a  gas^check  it  is  not  necessary  to  screw  the  ping  tight 
against  anything ;  and  it  will  be  observed  that  the  home  position  of  the  breech-cap  is 
determined  by  a  stop-bolt,  on  its  forward  end,  coming  in  contact  with  a  boss  cast  Qfion 
the  gnu.    The  breech-screw  is  therefore  always  loose  and  free  to  be. moved. 

The  breech-plug  is  a  pendulum  suspended  to  a  bolt  near  the  periphery  of  the  breech- 
cap  ;  and  the  whole  is  so  arranged  that  if,  from  the  position  shown  in  the  drawing, 
which  shows  the  breech  closed,  the  cap  is  unscrewed  until  the  bolt  is  vertically  over 
the  center  line  of  bore,  the  face  of  the  plug  will  have  been  withdrawn  longitudinally 
from  the  bore  and  free  to  swing  to  the  left  in  the  rear  of  the  gun  as  the  cap  is  continned 
to  be  unscrewed.  A  recess  is  provided  within  the  cap  to  permit  the  plug  to  swing  en- 
tirely away  from  the  bore,  a  stop-bolt  coming  in  contact  with  the  boss  on  the  gun  pre- 
venting any  further  movement. 

The  center  of  the  cap  being  bored  to  correspond  with  the  gun,  there  is  free  access 
at  once. 

An  inspection  of  the  drawing  will  show  that  I  have  provided  holes  extending  from 
the  periphery  radially  into  the  cap.  These  are  for  the  insertion  of  iron  bars  by  which 
the  cap  may  be  turned.  With  the  use  of  bars  three  feet  long,  four  men  will  readily 
screw  and  unscrew  it. 

The  caps  of  the  pocket-loading  holes  are  arranged  in  the  same  manner,  except  that, 
as  the  pendulums  are  in  nearly  horizontal  positions,  they  are  thrown  to  one  side,  at 
the  proper  time,  by  coming  in  contact  with  stops  projecting  up  from  the  gun,  instead 
of  by  gravity,  as  in  the  breech-arrangement. 

* 

OP  THE  OUTSIDE  DIAMETER  OP  THE  GUN. 

It  is  one  of.  the  maxims  of  engineering  that,  in  every  structure  and  machine,  there 
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shall  be  material  enongb  to  meet  with  certainty  and  safety  all  the  strains  upon  it  dar- 
ing its  use  and  no  more. 

When  the  materiiil  is  of  such  a  character  that  its  strength  in  the  uschI  structure  may 
differ  widely  from  the  speoinieas  tested,  or  when  the  strains  are  not  known  with  cer- 
taint^'^,  then  large  co-efficient«  of  safety  are  employed;  but  where  the  material  may  be 
relied  upon  to  differ  but  slightly  in  it>s  tenacity  from  that  attributed  to  it,  and  where 
the  strains  to  be  brought  are  also  known  to  be  within  very  narrow  limits,  the  co- 
efficient of  safety  is  reduced  accordingly.  In  the  case  of  guns  made  of  cast  iron,  our 
ordnance  officers  have  brought  into  practice  a  system  of  careful  selection  and  mixture 
of  ores,  and  a  uniformity  and  care  in  founding,  that  not  only  result  in  a  metal  of  re- 
markable tenacity,  but  also  in  a  uniformity  and  reliability  unattainable,  thus  far,  with 
wrought  iron  or  steel. 

Indeed,  cast-iron  guns,  as  now  made  in  this  country,  may  undoubtedly  be  relied 
upon  to  withstand  a  strain  which  may  be  named,  with  more  propriety  than  almost 
any  other  engineering  structure. 

In  addition  to  this,  the  use  of  the  large-grain  powder  and  the  pressure-indicator, 
enables  us  to  fix  the  strain  to  be  brought  to  almost  an  exact  amount.  There  is  no 
reason,  therefore,  why  the  co-efficient  oi  safety  should  not  be  reduced  to  a  minimum, 
the  more  especially  as  tlie  great  weight  which  the  gun  will  even  then  have  is  a  serious 
drawback  to  its  usefulness. 

I  am  aware  that  weight  has  been  regarded  as  necessary  in  a  gun,  to  enable  it  to 
recoil  steadily  when  tired,  and  to  not  recoil  too  far.  With  a  gun,  however,  which  is  to 
throw  a  600-ponnd  shot,  at  a  velocity  of  2,250  feet  per  second,  no  practicable  amount  of 
dead  weight  in  the  gun  is  going  to  accomplish  thi§  end.  Dependence  must  be  place<l 
upon  other  means  entirely  to  accomplisn  this ;  and  therefore  the  amount  of  metal 
provided  must  be  in  accordance  with  considerations  of  strength  idone. 

In  Rodman's  report  of  his  experiments,  page  192,  he  states  that  open-ended  cylinders, 
having  a  thickness  of  three-fourths  the  caliber,  and  a  tenacity  in  the  testing-machine 
or  26,H66  pounds  per  square  inch  of  section  of  the  metal,  were  Durst  wuth  a  pressure  of 
63,^364  pounds  per  square  inch. 

There  being  no  difficulty  in  securing  equal  tenacity  in  every  part  of  th'e  gun  pro- 
poned, it  may  be  safely  assumed  that  it  would  require  that  pressure  i>er  square  inch  to 
burst  it,  with  a  thickness  of  metul  equal  to  three-fourths  the  caliber,  and  as  we  are 
never  to  exceed  30,000  pounds  per  square  inch,  we  have,  with  that  thickness,  under  the 
circumstances,  a  sufficient  margin  for  absolute  safety.  I  have,  therefore,  adopted  it  iu 
the  design  presented,  and  have  proportioned  the  pockets  and  their  attachment  to  the 
barrel  so  that  they  will  have  equal  strength.  At  the  breech  I  have  arranged  for  the 
insertion  of  the  plug  3  inches;  and  for  one  caliber  in  length  I  have  added  one  inch  to 
the  thickness  of  the  barrel,  beside  the  thread  of  the  breech-screw,  in  order  that  the  end 
might  be  as  strong  as  other  parts  of  the  barrel.  These  precautions  probably  add 
strength  enough  to  render  75,000  pounds  per  sq^uare  inch  necessary  to  burst  the  gun. 

The  cylinders  burst  by  Rodman  were  of  uniform  diameter  on  the  outside,  and  the 
pressure  within  was  exerted  quite  the  whole  length  of  the  bore. 

OF  THE  LENGTH  OF  THE  GUN. 

The  remaining  propelling  force  upon  the  shot  on  its  arrival  at  the  muzzle  is  so  much 
greater  in  the  multichar^o  than  in  the  ordinary  single-charge  gun,  (see  pressure  dia- 
grams,) that,  to  get  the  tnll  advantage  of  the  system,  there  should  be  a  considerable 
increase  in  the  ^ngth ;  and,  as  it  is  a  breech-loader,  this  can  be  done  without  causing 
iuconvenience  in  loading. 

I  have,  therefore,  made  the  gun  somewhat  larger  than  the  usual  proportion  which 
has  been  given  to  guns  of  this  large  caliber;  but  I  would  draw  attention  to  the  fact 
that,  formerly,  when  the  serious  work  was  performed  by  guns  of  small  caliber,  which 
could  sustain  comparatively  heavy  charces,  they  were  made  as  many  calibers  long  as 
this  is,  and  that,  as  the  caliber  increasea,  the  proportionate  charge  had  to  be  reduced, 
or  the  guns  would  burst ;  and  the  length  of  the  guns  was  rednced  accordingly,  there 
bei ug  no  useful  effect  obtained  by  expanding  the  powder  beyond  a  certain  uumber  of 
primes.  By  the  adoption  of  the  multicharge  system  we  confer  upon  tlie  large  calibers 
the  power  to  employ  large  charges  of  powder,  and,  naturally,  we  should  give  a  prox)or- 
tiouate  length.  Kegard  for  convenience  iu  use  has,  however,  prevented  me  from  giving 
the  full  length  demanded. by  these  considerations. 

OF  THE  COST  OF  THE  GUN. 

From  my  experience  in  superintending  the  construction  of  the  6-inch  gun  now  at 
Reading,  I  feel  satistied  that  I  caiK furnish  these  guns  for  50  cents  per  pound,  of  the 
finished  weight,  and  that  I  can  furnish  a  single  gun  for  trial  for  75  cents  per  pound,  of 
the  finished  weight. 

I  am,  very  respectfully,  your  obedient  servant, 

ALBAN  C.  STIMER8. 
Colonel  R.  H.  K.  Whiteley,  U.  8.  A., 

President  of  Board  for  Selection  of  Models  for  Experiments  in  Heavy  OrdMmee, 
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No.  64.]  141  Centre  Street,  New  York* 

July  26,  1872. 

Sir  :  ReferriDg  to  my  letter  to  you  of  the  19tb  instant,  and  to  the  conversations  I  have 
had  with  your  board  on  that  date  and  yesterday,  I  would  re6pe<$tfnlly  state  that,  if  the 
board  are  disposed  to  recommend  the  trial  of  the  multicharge  gun,  but  consider  that 
three-fourths  the  caliber  does  not  furnish  sufficient  strength  to  that  part  of  the  barrel 
subjected  to  the  maximum  strain,  I  am  prepared  to  build  a  gun  upon  the  design  rep- 
resented by  the  driiwiug  accompanying  my  former  letter,  with  a  quarter  caliber  added 
to  the  thickness  of  all  parts  which  receive  the  maximum  strain,  tapering  from  thcuce 
to  the  diameter  of  muzzle  represented  (21  inches,)  the  chase  remaining  as  in  the  dniw- 
ing  submitted,  in  the  form  of  the  frustum  of  a  cone.  This  change  will,  of  course,  add 
to  the  diameter  and  weight  of  the  breech-cap.  This  will  increase  the  weight  of  the  guu 
from  2.5  tons,  as  given,  to  39. 

I  estimate  the  cost  of  the  experimental  gun,  made  in  this  way,  at  60  cents  per  pound, 
and  of  similar  guns  in  the  future — if  a  number  are  made — at  40  cents  per  pound. 

It  is  proper  to  state  that  I  am  prepared  to  enter  into  contract  with  the  Department 
to  make  the  experimental  gun  at  the  prices  named,  and  give  the  necessary  sureties, 
submitting  to  such  regulations  and  inspection  as  it  may  be  deemed  proper  by  the  De- 
partment to  stipulate,  with  the  understanding  that  the  contract  will,  in  the  case  of  the 
trial  gun,  be  completed  before  the  gun  is  removed  from  the  foundery  for  trial. 

In  expressing  my  willingness  to  furnish  a  gun  heavier  than  was  originally  proposed, 
I  beg  leave,  very  respectfully,  to  offer  the  opinion  that  the  present  facilities  tor  de- 
termining the  pressures  exerted  within  the  gun,  taken  in  connection  with  the  relia- 
bilitv  of  cast-iron  guns,  as  now  produced  in  this  country,  render  it  feasible  to  test  tbe 
excellence  of  the  multicharge  principle  with  the  lighter  gun  proposed.  It  has  formed 
no  part  of  my  programme,  as  I  intimated  in  my  former  letter,  to  load  the  gun  at  once 
witli  the  full  charges  stated,  but  to  employ  small  charges  at  first,  and  gradually  in- 
crease them  until  the  desired  pressures  are  obtained.  If,  during  the  progress  of  such 
experiments,  the  gun  gives  indications  of  distress  before  the  pressures  contemplated 
are  reached,  further  experiments  can  be  continued  with  charges  which  will  give  safe 
pressures,  and  the  value  of  this  principle,  as  applied  to  ordnance,  can  be  judgod  by  in- 
telligent officers  as  fully  as  if  the  guu  possessed  the  necessary  strength  for  the  char^^es 
contemplated;  subsequent  euns  could  then  be  made  as  much  heavier  as  should  be  in- 
dicated by  the  experiment. 

On  the  other  hand,  if  the  experimental  gun  is  made  with  the  increased  weight,  it  iH 
probable  that  the  guns  of  the  future  will  be  made  correspondingly  heavy,  whether 
necessarily  so  or  not,  and  the  full  benefit  of  the  adoption  of  this  principle,  m  case  the 
added  weight  is  superfluous,  will  not  be  obtained;  the  cardinal  advantages  expected 
from  this  invention  being,  that  great  results  shall  be  secured  with  a  small  expenditure. 

The  foregoing  are,  however,  simply  my  own  individual  opinions,  and  I  beg  leave  t<» 
assure  you  that  I  shall  bow  with  perfect  cheerfulness  to  any  decision  upon  the  subject 
which  the  combined  wisdom  of  your  board  may  make,  the  more  particularly  as  you 
all  have  facilities  for  correctly  informing  yourselves  upon  these  matters  which  are 
ordinarily  ont  of  the  reach  of  civilians. 

I  am,  very  respectfully,  your  obedient  servant, 

ALBAN  C.  STIMERS. 

Colonel  R.  H.  K.  Whitelky,  U.  S.  A., 

President  of  Board  of  Selection  of  Models  fw  Experiments  in  Heavy  Ordnanoe. 


H.  F.  MANN. 

No.  1.]  Pittsburgh,  Pennsylvania,  July  5,  1872. 

Sir:  I  have  this  day  received  from  the  Ordnance  Department  a  printed  copy  of  the 
Adjutant-General's  General  Order  No.  57,  dated  June  28,  1872,  informing  me  of  the  ap- 
pointment, by  order  of  the  Secretary  of  War,  of  a  board  of  officers  to  meet  in  the  city  of 
New  York  on  the  10th  instant,  "  for  the  purpose  of  examining  such  models  of  heavy 
ordnance  as  may  be  presented  to  it,  and  of  designating  and  reporting  to  the  Chief  of 
Ordnance  such  models  as  may  be  selected  for  experiments  under  the  *  •  ♦  pro- 
vision of  the  act  of  Congress  approved  June  6, 1872." 

I  desire  to  present  plans  and  specifications  of  my  system  of  breech-loading  rifled 
ordnance,  of  large  caliber,  for  the  consideration  of  the  board,  but  will  not  be  able  to 
prepare  such  plans  and  specifications  in  time  for  presentation  on  the  day  named  for 
the  meeting  of  the  board,  the  10th  instant.  I  shall  be  glad  of  an  opportunity  to  sul>- 
mit  such  plans  and  specifications  as  soon  as  I  can  prepare  tlioin,  tihould  the  board  con- 
tinue in  session,  or  aflbrd  me  an  opportunity  to  do  so  at  an  adjourned  meeting. 
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I  shall  be  thankfal  for  any  ir. formation  in  regard  to  the  meeting  of  the  board,  and  if 
favored  will  promise  my  best  efforts  to  make  the  matter  interesting. 
Very  respectfully,  your  obedient  servant, 

H.  F.  MANN. 
General  R.  H.  K.  Whitelky,  President  of  Ordnance  Board, 
Care  Colonel  Silas  Crisptn,  U.  S,A.  Agency,  corner  Houston  and  Greene  sts.,  Xew  TorJc. 


L.  B.  No.  1.]  Army  Building, 

Comer  Houston  and  Greene  Streets,  New  Yorkj  July  10, 1872*. 

Sir  :  I  am  directed  by  the  board  on  heavy  ordnance  to  acknowledge  the  receipt  of 
your  letter  of  the  5thjnstant,  and  to  state  in  reply  that  the  board  is  now  ready  to  re- 
ceive from  you,  either  by  letter  or  in  person,  any  communication  you  may  be  pleased  to 
make  respecting  your  plan  for  the  construction  of  heavy  guns. 
Respectfully,  sir,  your  obedient  servant, 

C.  E.  DUTTON, 
First  Lieutenant  Ordnance,  U.  8,  A,,  Recorder, 
H.  F.  Mann,  Esq;, 

Pittsburgh,  Pennsylvania, 


No.  60.]  Pittsburgh,  Pennsylvania,  July  20, 1872. 

Sir  :  Having  been  absent  from  home  some  days,  I  find  your  favor  of  the  10th  instant 
on  my  return. 

If  the  board  on  heavy  ordnance  will  be  pleased  to  name  a  day  on  which  they  will 
hear  me  npon  the  subject  of  heavy  breech-loading  guns,  I  shall  be  pleased  to  meet 
them  in  person. 

Very  respectfully,  &o., 

H.  F,  MANN. 
Lieutenant  C.  £.  Dutton, 

Recorder,  Comer  Houston  and  Greene  streets,  New  York, 


L.  B.  No.  36.]  Army  Buiij>ino,  New  York, 

July  23,  1872. 

Sir  :  Tour  letter  of  the  19th  instant  is  received.  In  reply  I  am  directed  to  state 
that  your  presence  is  optional,  but  should  you  choose  to  appear  it  would  be  better  to 
do  so  immediately. 

Very  respectfully,  sir,  your  obedient  servant, 

C.  E.  DUTTON, 
First  Lieutenant  Ordnance,. 
H.  F.  Mann,  Esq., 

Pittsburgh,  Pennsylvania. 


li.  B.  No.  41.]  Army  Building,  New  York, 

^  July  26,  1872. 

Sir  :  I  am  directed  to  inform  you  that  the  board  on  heavy  cannon  has  adjourned  to 
Aufi^st  7,  proximo,  by  which  date  it  is  expected  that  all  matter  for  its  action  will  be 
berore  it.  ^ 

Very  respectfully,  sir, 

C.  E.  DUTTON, 
First  lieutenant  Ordnance,  Recorder, 
H.  F.  Mann,  Esq. 


No.  66.]  PnrsBURQH,  Pennsylvania,  July  30, 1872; 

Sir:  Referring  to  my  personal  interview  on  the  26th  instant  with  the  "board  on 
heavy  ordnance,''  in  relation  to  furnishing  a  heavy  breech-loading  rifled  gun  con- 


420  REPORT  OF  THE  SECRETARY  OF  WAR. 

stmcted  upon  my  system  of  bre<^€li-]oading,  I  would  submit  the  following^  as  the  basis 
of  my  proposition,  not  having  bad  the  time  necessary  since  the  receipt  of  a  notice  of 
your  meeting  to  prepare  full  and  complete  drawings  and  specificatious. 

I  would  propose  to  make  a  12-inch  breech-loading  rifled  gun  for  the  Ordnance  Depart- 
ment for  the  purposes  contemplated  in  the  act  of  Congress  approved  June  6, 1372, 
providing  "for  experiments  and  test*  of  heavy  rifled  ordnance." 

The  breech-loading  arrangements  of  this  gun  would  be  substantially  the  same  as  the 
3-inch  cast-steel  breech-loading  rifled  field-gun  aud  the  8-inch  breech-loading  rifle  here- 
tofore submitted  to  the  Ordnance  Department,  aud  also  as  shown  in  the  model  here- 
with 8abniittc<l.  , 

I  would  not  propose  to  use  in  the  construction  of  this  gun  any  untried  metal,  but 
would  make  the  barrel  of  the  best  cast-iron  gun-metal,  cast  upon  the  Rodman  princi- 
ple; the  side-links,  breech-transom,  and  smaller  parts  of  the  breech-loading  arrange- 
ments of  the  best  forged  wrought  iron,  the  bteech-block  of  cast  iron,  aud  the  screw  of 
the  best  cast  steel. 

For  the  gas-checks  I  would  use  a  composition  similar  to  that  used  for  the  sabots 
upon  the  "Taylor-Dyer''  rifle-projectiles,  unless  papier  mackS  or  some  other  material 
should  be  found  by  experiment  tp  be  more  suitable  for  the  purpose;  but  from  the 
nature  of  the  first-named  composition,  and  the  fact  that  gas-checKs  made  of  it  could 
be,  after  use,  easily  recast,  I  am  of  the  opinion  that  it  would  be  preferable. 

The  principal  dimensions  of  the  gun  would  be  about  as  follows:  length  of  bore,  20 
feet;  maximum  diameter,  42  inches;  minimum  diameter,  22  inches.  Tlie  size  of  the 
different  parts  of  the  breech-loading  arrangements  would  be  made  upon  a  basis  *of 
strength  of  metal  sufficient  to  resist  a  powder-pressure  in  the  bore  of  the  gun  of 
100,000  pounds  per  square  inch. 

The  nfling  would  be  of  a  uniform  twist,  making  one  turn  in  80  feet;  the  grooves  and 
lands  of  about  equal  widths,  the  .grooves  having  rounded  corners,  aud  to  be  about 
two-tenths  of  one  inch  deep. 

I  would  propose,  as  a  proper  charge  for  this  gun,  100  pounds  of  perforated  t;ake  or 
mammoth-grained  pow^der  and  a  projectile  of  475  pounds  weight;  also,  should  it  be 
desirable  to  fire  from  the  same  gun  a  round  solid  shot  or  shell  at  very  high  velocity,  I 
would  use  a  charge  of  125  pounds  of  powder. 

I  would  furnish  the  above-pronosed  gun,  delivered  at  the  place  where  made,  for  the 
sum  of  twenty -five  thousand  dollars,  ($25,000,)  one-half  to  be  paid  upon  the  execution 
of  the  contract  and  the  balance  when  the  gun  shall  have  been  fired  ten  proof-rounds 
with  the  above-named  charges  of  powder  and  weight  of  projectiles ;  provided  that  upon 
the  execution  of  the  contract,  ana  before  the  payment  of  said  one-half  the  price  I  shall 
furnish  sufficient  bond,  with  surety  to  the  amount  of  said  oue-ht^f  payment,  for  the 
faithful  execution  of  the  contract. 

With  regard  to  the  principle  upon  which  my  system  of  breech-loading  is  founded, 
the  board  will  please  bear  in  mind  that  it  is  such  as  to  afford  the  most  perfect  uni- 
formify  and  equality  in  the  distribution  of  metal  about  the  seat  of  the  charge,  and  in 
all  of  its  parts ;  that  there  is  no  contact  of  the  screw  and  breech-loading  arrangements 
with  the  charge ;  that  no  heat  from  the  pharge  can  be  communicated  to  these  parts, 
except  through  the  solid  breech-block,  and  that  the  vent  being  placed  in  this  block, 
there  can  be  no  unequal  expansion  or  contraction  of  metal  in  the  gun,  and  I  respect- 
liilly  submit  that,  the  pressure  per  square  inch  in  the  bore  being  given,  the  required 
size  and  strength  of  the  breech-loading  parts,  to  resist  that  pressure,  can  be  as  cer- 
tainly determined  as  can  be  the  parts  or  a  steam-engine  or  other  mechanical  structure. 
Very  respectfully,  your  obedient  servant, 

H.  F.  MANN. 

Genera]  R.  H.  K.  Whiteley, 

President  of  the  Board  on  Heavy  Ordnancef 

Cktrner  Houston  and  Greene  streets^  New  York, 


[Telegram.] 

L.  B.  No.  50.]  Abmy  Buildino,  New  York, 

August  13, 1872. 

General  A.  B.  Dyer,  Washingtony  D,  C, : 

The  board  desires  reports  of  trial  of  Mann's  8-inch  breech-loading  gun. 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordnance^  President  Board  Heavy  (h^dnanoe. 


2%  IncJi  BreecJh  LoaJirt^'  Rifle  Cluri, 


:  \,  "',v»^^ 
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No.  90.]  Ordnance  Office,  War  Department, 

Wcuhingtony  D.  C,  August  13, 1872. 

Sir  :  In  compliance  with  recjaeBt  contained  in  yoar  telegram  of  this  date,  please  find 
inclosed  copy  of  a  report  of  trial  with  Mann's  fci-inch  breech-loading  gun. 
Respectfully,  your  obedient  servant. 
By  order  of  Chief  of  Ordnance. 

•  S.  C.  LYFORD, 

Captain  of  Ordnanoef  Principal  Aasiaianti 
Colonel  R.  H.  K.  Whiteley, 

President  of  Board  on  Heavy  Ordnance, 

Comer  Houston  and  Greene  streets^  New  York  City,  New  York. 

« 

flndoanre.] 

Fort  Monroe  Arsenai^  Yirginia, 

3tay  1, 1865. 

Sir  :  I  have  the  honor  to  report  that,  in  obedience  to  yonr  instructions,  I  have  fired 
the  breech-loading  gun  of  Mr.  Mann's  invention,  with  the  projectiles  furnished  by  him, 
and  transmit  herewith  a  target-record  *  of  fire,  gi  vi  nf;»  in  detail  the  results  obtained.  As 
a  drawing  of  this  gun  and  the  projectiles  fired  from  it  has  been  furnished  you  by  Mr. 
Mann,  no  description  of  either  is  necessary  in  this  report. 

The  number  of  projectiles  fired  was  hardly  sufficient  to  test  the  merits  of  the  gun. 
The  main  points  which  could  be  decided  by  this  firing  were  the  raiige  and  velocity, 
with  a  given  charge  and  pressure,  as  compared  with  other  guns  of  the  same  caliber, 
and  whether  the  device  for  closing  the  breech  could  be  worked,  with  facility,  and  per- 
formed properly  its  office. 

All  the  information  obtained  with  regard  to  the  first  point  is  given  you  in  the  target- 
record. 

With  recard  to  the  second^  I  would  state  that  the  breech  was  opened  after  firing,  the 
gun  loaded,  and  the  breech  closed  without  difficulty,  and  in  about  the  same  time  and 
with  the  same  number  of  men  as  would  be  required  to  load  a  muzzle-loading  ffuo  of 
the  same  caliber.  Although  gas  escaped  freely  at  the  breech,  the  consequent  rouliug 
of  the  parts  did  not  interfere  at  all  with  working  them  fircely,  and  would  not,  I  think, 
even  should  the  gun  be  fired  continuously  and  rapidly.  In  firing  the  gun,  gas-checks 
were  used,  with  a  view  of  preventing  the  escape  of  gas  at  the  breech.  At  the  first  fire, 
one  of  copper  was  used,  and  seemed  to  prevent  all  escape.  Tbe  same  gas-check  was 
used  at  the  second  and  at  the  last  eleven  fires,  but  failed  altogether  to  prevent  the 
escape.  At  the  other  seven  fires,  gas-checks  of  cast  and  malleable  iron  were  used. 
These  were  broken  at  the  discharge,  and  of  course  failed  to  perform  their  office. 

A  great  defect  ii\  the  gun  is  its  preponderance  of  nearly  one  thousand  pounds,  which 
interferes  materially  with  rapid  raaueuvers.  I  do  not  see,  however,  that  this  is  at  all 
necessary,  and  if  other  guns  should  be  made,  I  presume  the  axis  of  trunnion  might  be 
thrown  nearer  the  center  of  gravity.  It  is  also  questionable,  I  think,  whether  the 
grooves  of  the  gun  have  a  sufficient  twist,  viz.,  one  turn  in  80  feet.  Most  ofithe  pro- 
jectiles fired  took  the  rifle  motion  well,  but  they  were  shorter  and  lighter  than  those 
usually  fired  from  guns  of  this  caliber.  Their  leugth  was  13  inches  and  weight 
118  pounds.  An  examination  of  the  table  of  fire  will  show  that  the  results  obtained 
compare  favorably,  so  far  as  ran^e  and  velocity  with  a  given  charge  and  pressure  are 
couside^,  with  the  results  obtained  with  other  guns.  ' 

At  the  close  of  the  firing,  the  bore  of  the  gun  was  carefully  examined,  and  showed 
no  signs  of  having  been  in  any  way  injured. 

I  would  respectfully  suggest  that  the  firing  be  continued  to  test  the  endurance  of  the 
gun.  • 

Respectfully,  your  obedient  servant, 

THEO.  EDSON, 
Captain  of  Ordnance,  Commanding, 

Brigadier-General  A.  B.  Dyer, 

Ckirf  of  Ordnance,  Waskingum,  D,  C, 


No.  89.1  PrrrsBUROH,  PENNgYLVANiA,  August  13, 1872. 

General  R.  H.  K.  Whiteusy, 

President  Board  of  Heavy  Ordnance,  Aitny  Building,  comer  Houston  and  Greene  streets : 

If  the  board  will  permit  me,  I  will  appear  and  make  further  representations  with 
regard  to  my  12-inch  breech-loading  rifle  gun,  on  Saturday  or  Monday  next. 

'     H.  F.  MANN, 
Care  Jones  <f  LaughUn, 

*  Tbe  detailed  target-reoord  of  firing  is  omitted  from  publioftion. 
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L.  B.  Ko.  55.]  AsxT  Boldixg,  Ninr  Yoek,  Ja^««f  13,  XS 

H.F.liAXx, 

Cere  '/aB«f  ^  LamgkluL,  Pitiahmrgk,  Pemmgylrmmia  : 

The  booid  will  be  ready  to  hear  joa  next  Monday  it  12  o'clock. 

C.  E.  DCTTON',   ISecKMnei 


So.  7L]  LxiGHTOXy  Mahaska  Countt,  Xo^riL, 

Jml^  !M,  187 

8ni ;  Toot  laTor  of  the  19th  instaDt  ia  only  just  receiTed. 

Herewith  I  send  my  patent,  which  eootaios  the  reqaired  specifications  luad  dr: 
inga,  which  yoa  will  pleafSe  present  to  the  board.  I  coold  not  get  a  copy  mjMie  h 
aa  it  on^ht  to  be. 

I  woald  be  aoxions  to  know  if  the  board  eonld  make  a  reqaisition  on  tbe  P»te 
Offiee  for  a  loan  of  the  model  of  my  goo.  aa  I  feel,  what  may  seem  somewhat  ooin| 
eated  in  a  drawing  woold  be  foand,  on  an  inspection  of  the  model,  to  be  in  real 
qoite  simple. 

Tery  respeetf nlly.  your  obedient  aenrant, 

£.  S.  McCAB£,  M.  D. 
C.  E-  DnTox, 
Fini  lAeuUmuUj  Oriltunur  Dtpu  JmemL 

[Indoaoie.] 

Edward  B.  MeCabe's  improTement  in  breech-loading  ordnance,  patented  May  27,  Id6 

No.  ^3e0. 

Be  it  known  that  I,  Edward  R.  McCabe,  of  Rochester,  in  the  connty  of  Mahaaki 
and  State  of  Iowa,  have  invented  certain  new  and  nsefhl  improvements  in  breecti 
loading  ordnance,  and  I  do  hereby  declare  that  the  following  is  a  full,  clear,  and  es 
act  description  of  the  same,  reference  being  had  to  the  accompanying  drawinji^  form 
ing  part  of  this  specification,  in  which  Fig.  1  is  a  side  view  of  the  breech  part  of  : 
cannon  constmcted  according  to  my  invention ;  Fig.  2  is  a  longitudinal  central  ver 
tical  section  of  the  same ;  Fig.  3  is  a  transverse  section  of  the  same  taken  immedi- 
ately in  front  of  and  looking  toward  the  breech. 

Similar  letters  of  reference  indicate  corresponding  parts  in  the  several  figures. 

The  princix>al  object  of  my  inveution  is  to  obtain  a  gun  in  which  gun-cotton  may  be 
nsed,  and  which  will  therefore  be  particularly  serviceable  iu  casemates  and  between 
the  decks  of  ships,  as  the  use  of  gun-cotton,  owing  to  the  little  smoke  produced,  does 
not  produce  iu  the  men  working  the  gnu  in  a  confined  place  the  choking  thirst,  smoth- 
ering sezisation,  or  blindness  caused  by  using  gunpowder.    Owing  to  the  danger  of 
loading  at  the  muzzle  with  gun-cotton,  I  employ  the  breech-loading  system,  and  my 
improvements  are  more  particularly  directed  to  the  strengthening  of  the  breech  and 
its  connections,  and  the  surrounding  parts,  to  produce  a  breech-loading  gun  of  the 
re^iuisite  strength. 

The  first  imjjrovement  consists  in  fitting  the  chamber  of  a  breech-loading  cannon 
with  a  stont  tube  of  steel  or  other  tenacious  metal,  which  I  call  an  internal  le-enforce, 
the  interior  of  which  is  much  smaller  than  the  caliber  of  the  gun,  and  the  length  of 
which  is  sufficient  to  enable  it  to  contain  the  charge,  the  object  of  the  said  tube  being 
both  to  strengthen  the  gun  and  to  reduce  the  amount  of  th^  area  of  the  "breech  that 
is  exposeil  to  the  force  of  the  explosion.    The  second  improvement  consists  in  a  novel 
mode  of  locking  and  tightening  np  the  breech,  whereby  the  joint  between  it  and  the 
chamber  is  made  very  secure  and  close.    A  third  improvement  consists  in  a  novel 
priming  and  firing  apparatus. 

To  enable  others  skilled  in  the  art  to  make  and  use  my  invention,  I  will  proceed  to 
describe  its  construction  and  operation. 

The  gun  A  should  be  made  very  stout  at  the  breech.    It  is  bored  right  throngh,  and 
counter-lM>rcd  a  little  larger  for  a  sufficient  distance  from  the  rear  for  the  reception  of 
the  internal  re-enforce  B,  which,  when  inserted  a.s  far  as  it  will  go,  has  its  rear  end  flash 
with  the  rear  end  of  the  gon»  which  is  face<l  perfectly  true  and  flat  and  perpeudicnlar 
to  the  axis  of  the  bore.    The  interior  of  the  re-enforce  B  is  cylindrical,  and  its  caliber 
may  be  alx>ut  half  of  that  of  the  regular  bore  of  the  gun.    Its  front  end  may  be  flat, 
or  of  other  form,  according  to  the  form  of  the  projectile  used,  the  latter  being  arranged 
close  in  front  of  it,  as  shown  in  outline  iu  Fig.  2.    If  made  of  steel  this  re-enforce 
will  add  very  greatly  to  the  strength  of  the  gnn.    X^^  charge  is  to  be  inserted  in  tbe 
interior  of  the  re-enforce  B,  in  a  cartridge  of  thin  metal,  and  is  intended  to  till  op  its 
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interior.  Two  or  more  of  tbese  re-enforces  may  be  n«ed  and  changed  after  one  or  more 
discharges,  to  allow  them  to  cool.  The  one  in  the  gun  is  always  withdrawn  for  load- 
ing, as  otherwise  the  projcatile  could  not  be  inserted  at  the  breech. 

The  withdrawal  is  effected  by  an  elastic  hooked  fork,  which  may  be  compressed  to 
allow  it  to  pass  through  in  a  forward  direciion  far  enongh  for  the  hooks  to  spring  in 
front  of  the  re-enforce.  By  removing  the  re-enforce  the  gun  is  enabled  to  be  used  like 
ordinary  guns  for  gunpowder. 

The  breech  is  composed  principally  of  two  very  stout  plates  or  blocks,  C  D,  of 
metal,  arranged  one  behind  the  other,  and  connected  by  screws  a  a,  in  such  manner  as 
to  permit  them  a  slight  movement  t<oward  and  from  each  other.  These  screws  are 
merely  ^  hold  the  two  plates  or  blocks  together.  The  front  plate  or  block  ■  C  has 
screwed  into  it,  or  otherwise  rigidly  attached  to  it,  a  socket,  E,  which  passes  through 
the  center  of  the  plate  or  block  D,  surrounded  by  a  hollow  screw,  G,  which  is  screwed 
through  the  latter  plate  or  block  from  {he  rear.  The  plate  or  block  C  is  attached  at 
the  bottom  by  a  hinge-joint,  &,  to  the  bottom  part  of  the  rear  end  of  the  gun,  so  that 
the  breech  may  open  by  swinging  backward  and  downward.  To  each  side  of  the  gun, 
at  a  short  distance  from  the  rear  end,  there  is  secured  by  a  hinge-joint,  /,  one  of  two 
dovetail  cheek-pieces  F  F,  of  st-eel  or  wrought  iron.  These  cheek-pieces  have  each 
three  dovetails,  c,  dy  and  e,  two  having  the  same  direction,  and  fitted  to  separate  dove- 
tail recesses  in  the  corresponding  side  of  the  plates  or  blocks  C  and  D,  and  the  third, 
e,  fitted  to  a  dovetail  recess  in  the  corresponding  side  of  the  portion  of  the  gun  in  rear 
of  the  hinge-joint  /.  This  arrangement  of  the  dovetails  of  the  cheek-pieces  causes  them 
to  lock  the  breech  to  the  gun  independently  of  the  hinges/,  which  are  only  to  attach 
the  cheek-pieces  to  the  gun  in  a  suitable  manner  to  have  them  always  in  the  proper 
position.  The  screw  G  screws  up  against  the  front  plate  or  block  C,  to  set  it  up  tight 
against  the  rear  end  of  the  gun  after  the  breech  has  been  secured  by  the  cheek-pieces, 
whieh  have  their  dovetails,  c  d,  fitted  very  easily  into  the  plates  or  blocks  C  D.  To 
open  the  breech,  the  screw  ^  is  first  turned  back  about  one-fourth  of  a  revolution,  to 
loosen  the  cheek-pieces  in  the  plates  or  blocks  C  D.  The  cheek-pieces  are  then  swung 
aside,  and  the  breech  thus  allowed  to  drop  down.  To  close  and  lock  the  breech,  it  is  first 
raised  up  to  the  rear  of  the  gun  ;  the  cheek-pieces  are  then  brought  into  the  dovetail 
cavities  in  its  sides,  and  the  screw  G  is  then  screwed  up  tightly  against  the  plate  or 
block  C,  thus  tending  to  separate  the  plates  or  blocks  C  and  D,  and  bring  C  close  up 
to  the  rear  of  the  gun,  and  D  back  hard  against  the  dovetail  d  d.  The  object  of 
making  the  breech  of  the  two  plates  or  tRocks  C  D,  and  applying  the  screw  G,  is  to 
afford  mcility  for  opening  it  easily,  and  to  enable  it  to  be  made  very  tight  when  closed 
and  secured. 

The  socket  E  is  for  the  reception  of  the  priming-tube  H,  which  is  fitted  to  work 
easily  back  and  forth  within  it,  a  shoulder,  g^  being  provided  in  the  socket,  and  a  cor- 
responding shoulder  on  the  tube,  to  prevent  the  latter  from  entering  too  far.  The 
front  end  of  the  tube  H  \s  closed,  except  that  there  are  vents  t  i  to  permit  the  passage 
of  the  fire  of  the  priming  to  the  charge,  and  it  is  made  with  a  point,  A,  to  peuetratiC 
the  cartridge  for  the  fire  to  enter.  Some  distance  from  the  closed  front  end  there  is 
an  opening,  n,  in  one  side  of  the  tube,  for  the  admission  of  pellets  of  percussion-priming. 
The  tube  H  is  furnished  near  its  front  end  with  a  sp^'iug-catch,  J,  to  retain  it  in  the 
socket  by  entering  a  groove,  X;,  provided  in  the  latter,  but  this  spring  is  constructed 
and  arranged  to  be  liberated  from  the  socket  by  pressing  it  with  the  thumb  or  finger. 
I  is  a  plunger  working  in  the  priming-tube  H,  for  the  purpose  of  exploding  the 
priming,  and  attached  to  the  tube  by  a  slot,  Z,  and  pin  m,  or  other  means  that  will  allow 
it  to  move  back  and  forth  some  distance  within, the  tube.  The  plunger  has  at  its 
outer  end  a  knob  by  which  to  take  hold  of  it,  and' withdraw  it  and  the  tube  from  the 
breech.  I  will  here  remark  that  the  drawing  represents  the  priming-apparatus  very 
much  larger  relatively  to  the  gun  than  it  would  require  to  be  in  practice.  To  apply 
the  priming,  the  knob  of  the  plunger  I  is  taken  hold  of  and  the  spring  j  pressed  with 
the  thumb  or  finger,  and  both  the  plunger  and  the  priming-tube  are  withdrawn 
together  from  the  breech.  A  pellet  of  priming  is  then  dfopped  into  the  tube  in  front 
of  the  plunger  through  the  hole  n,  and  the  tube  and  plunger  are  replaced  in  the 
socket.  To  tire,  the  head  of  the  plunger  is  struck  sharply  with  a  mallet  or  hammer, 
and 'the  plunger  and  tube  thus  driven  forward  together,  making  the  point  of  the  tube 
penetrate  the  cartridge,  and  causing  the  priming  to  be  exploded  between  the  end  of 
the  plunger  and  the  front  of  the  cavity  of  the  tube. 

I  do  not  claim  broadly  fitting  the  chamber  of  a  breech-loading  gun  with  a  tube,  as 
I  am  aware  that  a  light  tube  had  been  used  therein  to  obtain  convenience  in  loiuling, 
without  adding  to  tlie  strength  of  the  gnu,  but,  on  the  contrary,  its  interior  being  of 
the  full  size  of  the  bore  of  the  gun.  Neither  do  I  claim  broadly  the  reduction  of  the 
size  of  the  chamber,  as  that  is  done  in  muzzle-loading  guns. 

But  what  I  claim  as  my  invention,  and  desire  to  secure  by  letters-patent,  is — 

1st.  Fitting  the  chamber  of  a  breech-loading  gun  with  a  removable  tube  B,  of  the 
character  herein  described,  and  termed  an  internal  re-enforce,  for  the  juirposo  specified. 

2d,  The  breech  composed  of  two  plates  or  blocks  C  D,  combined  with  each  other 
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and  with  the  gnu  hy  means  of  the  dovetail  cheok-pieces  F  F  and  screw  G,  applied  and 
operatiug  substantially  as  and  for  the  purpose  herein  specified. 

3d.  The  priming-tube  H  and  plunger  I,  applied  in  combination  with  each  other  and 
with  the  breech,  substantially  as  herein  specified. 

EDWARD  R.  McCABE. 


Ko.  72.  J  Leiohton,  Mahaska  County,  Iowa, 

August  1,  1872. 

Gentt^embn  :  I  know  that  many  are  opposed  to  gun-cotton  on  account  of  its  quick- 
ness, and  hence  greater  danger  of  bursting  a  gun. 

That  such  may  be  the  case  in  ordinary  guns  is  very  likely;  the  more  so  that  the 
greater  the  bulk  of  metal  the  more  likely  to  be  porous,  or  loose-fibered  in  the  center. 
But,  with  my  re-enforce  of  tough  hammered  iron,  or  steel,  with  the  gun  of  much  lighter 
metal,  I  would  have  no  fear. 

However,  if  you  should  prefer  an  initial  or  gradual  force,  I  offer  a  plan  for  snch  in 
Fig.  4  of  the  plate  inclosed. 

It  is  simply  to  divide  the  cartridge  into  unequal  parts,  by  a  wad,  or  by  met-al  the 
same  as  the  case  is  composed  of,  which  will  offer  a  momentary  resistance  to  the  burn- 
ing of  the  mean  charge,  marked  letter  A  on  the  plate.  The  percussion-powder  at  B  is 
struck,  as  is  described  on  the  plate  by  the  plunger  through  the  breech.  You  see  the 
intention  is  to  fire  it  in  front  instead  of  rear. 

Fig.  5  is  to  show  a  hollow  in  the  base  of  the  projectile,  with  the  cartridge  projecting 
beyond  the  re-enforce  into  it,  so  as  to  give  an  even  center  below,  and  also  to  x>revent 
windage,  so  that  little  or  none  of  the  force  of  the  charge  is  wasted. 

I  send  by  this  mail  a  model,  which,  although  roughly  made,  will,  I  think,  show  my 
plan  bettor  than  drawings.  ^ 

You  will  see  that  there  is  crreat  advantage  in  breech-loaders,  from  the  fact  that  when 
opened  there  is  a  free  draught  of  air,  which,  in  connection  with  the  re-euforce,  which 
can  be  changed  at  every  shot,  must  keep  the  gun  cool.  Moreover,  when  they  have  not 
to  be  run  in  and  out  of  port-holes,  will  they  not  require  fewer  hands  to  work  them  f 

One  great  advantage  in  my  plan  of  breech  is,  it  is  easily  kept  clean,  and  tliere  can 
be  no  jam,  as  in  the  '^  Armstrong  gun,''  which  has  a  long  screw  which  has  to  be  screwed 
in  and  out,  and  likely  to  jam  from  the  heffting  of  the  gun  and  the  powder  getting  be- 
tween the  male  and  female  screw. 

The  band  on  the  muzzle  of  the  model  I  propose  to  prevent  vibration,  which,  after 
continued  firing,  may  change  the  nature  of  the  metal  from  fibrous  to  a  crystalline  state, 
and  hence  make  it  brittle.  The  band  may  be  of  India-rubber,  or  any  other  non-metal- 
lic substance. 

Some  scientific  men  say  that  continued  hammering,  by  causing  vibration,  will  do  so; 
hence  I  think  that  firing  will  have  the  same  effect,  and  it  may  be  one  cause  why  guns 
burst  very  often  in  the  upper  half. 

There  is  another  reason  why  a  breech-loader  is  preferable.    You  can  see  throngh  the 
bore,  and  consequently  can  mo^e  easily  detect  flaws  and  imperfections  in  rifling,  &c., 
whereas,  in  the  muzzle-loader,  yon  can  only  examine  by  reflected  light. 
Very  respectfully,  your  obedient  servant, 

E.  R.  McCABE,  M.  D. 

The  Board  on  Heavy  Cannon. 


Ko.  85.]  IiEiaHTON,  Mahaska  County,  Iowa, 

August  8,  1872. 

Gentlemen  :  I  should  motion  that  the  sides  of  the  dovetails  of  the  cheek-pieces, 
when  they  fit  into  the  sides  of  the  screw-plate,  can  be  beveled,  as  also  the  sides  of  the 
screw-plate,  so  that  when  the  screw  is  tightened,  or  screwed  up  against  the  breech- 

Slate,  that  action  draws  the  screw-plate  hack,  so  that  it  locks  with  the  bevel  of  the 
ovetails,  and  so  prevents  the  cheeks  from  opening  until  the  screw  is  relaxed. 
This  is  intended  merely  as  an  additional  precaution,  as  I  think  the  pull  of  the  screw- 
plate  on  the  cheek-pieces,  by  the  action  of  the  screw,  quite  sufficient  to  keep  them  from 
openin^ir. 

But  if  deemed  necessary  they  could  shut  with  spring-snaps,  which  would  be  easily 
manipulated. 

Very  respectfully,  your  obedient  servant, 

E.  R.  McCABE,  M.  D. 
The  Board  on  Heavy  Cannon. 

P.  S. — ^Will  you  please  inform  me  if  the  patent-right  and  model  have  been  received  f 
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L.  B.  No.  48.]  Army  Building,  New  York,  August  12, 1872. 

Sir  :  I  have  the  honor  to  inform  yon  that  yoar  letteni  have  been  received  and  laid 
before  the  board  on  heavj^  cannon.  Yonr  letters-patent  and  the  model  referred  to  have 
also  been  received. 

Very  respectfully,  sir,  your  obedient  servant, 

C.  E.  DUTTON, 
Urst  Lieutenant  of  Ordnance^  Recorder, 
Dr.  E.  B.  McCabe, 

LeightoHf  Iowa. 


LIEUTENANT  O.  E.  MICHAELIS. 

No.  37.]  .  Watertown  Arsenal,  Massachusetts, 

July  17,  1872. 

Sir  :  In  accordance  with  the  in vitation  extended  in  General  Orders  No.  57,  Adjii taut- 
General's  Office,  current  series,  I  take  the  liberty  of  addressing  tliis  comuiuuicatiou  to 
the  board  of  which  you  are  president.  Should  the  board  deem  it  advisable  to  recom- 
mend further  trials  with  cast  iron  as  a  material  for  the  construction  of  heavy  rifled 
ordnance,  I  would  respectfully  suggest  that  we  avail  ourselves  of  the  experience  of 
Sweden  and  France  in  this  direction.  Both  these  countries  have  used  caat-iron  muzzle 
and  breech  loading  rifles  for  years,  and  their  guns  have  exhibited  an  endurance  that 
may  be  deemed  satisfactory,  if  we  consider  the  uncertain  nature  of  the  material  used 
in  their  fabrication.  I  append  for  the  information  of  the  board,  thbugh  probably  they 
are  already  before  it,  some  data  concerning  the  performances  of  l^rench  and  Swe- 
dish guns.  Both  states  have  adopted  the  Rodman  plan  of  casting,  though  Sweden  has 
introduced  two  important  modifications,  both  foreseen  by  Genered  Rodman,  but  never, 
I  believe,  applied  in  this  country. 

First.  The  flask  is  surrounded  by  a  very  thick  layer  of  sand  for  the  purpose  of  re- 
tarding outward  radiation,  (thus  replacing  the  Rodman  '^  pit-flre''  ;^  and 

Second.  The  casting  is  cooled  by  a  current  of  air,  which  begins  its  flow  simultane- 
ously with  the  metals. 

A^ter  the  expiration  of'  about  thirty  hours  the  core  is  withdrawn,  and  a  stream  of 
water  is  substituted  for  the  air-current  to  complete  the  cooling.  Tiiis  is  in  brief  the 
method  followed  at  the  Finspong  foundery,  where  some  of  the  best  European  cast-iron 
rifled  tubes  have  been  fabricated.  Both  the  French  and  Swedish  guns  are  furnished 
with  two  layers  of  steel  rings  (fretiea))  shrunk  on,  which  produce  a  sensible  diminu- 
tion in  the  diameter  of  the  bore,  varying  from  0".00.3  to  0".007,  according  to  the  tension 
of  the  rings.  As  a  rule  the  cast-iron  tube  is  about  one  caliber  thick  under  the  rings, 
and  these  are  one-half  or  one-quarter  caliber  thick,  according  as  one  or  two  series  are 
applied.  Lieutenant  Gadaud,  of  the  French  navy,  in  his  '''Uartillerie  de  la  nuinne 
franfaise"  QivGB  the  following  figures  for  the  proper  '^  shrinkage''  dimensions  of  the  rings : 


Difference  tn  diameter . 


First  layer . . 
Second  layer. 


Caliber, 

6".  48. 


One  layer. 


0".035 


Caliber, 
7".  64. 


Two  layers. 


0".035 


Caliber, 
9".  45. 


Two  layers. 


0".  043 
0".  046 


I  join  with  this  letter  a  rough  sketch  showing  the  disposition  of  the  rings  or  "/re«c«." 
The  cost  of  the  French  274.4  millimeters  (about  11  inches)  breech-loader  is  about 
$4,500,  gold. 

It  seems  to  me  that  it  would  be  worth  while,  provided  cast  iron  is  not  entirely  super- 
seded as  a  material  for  the  coustruction  of  rifled  ordnance,  to  construct  a  gun  on  the 
Swedish  plan,  ringed  or  ^*  fretted^^  with  Krupp,  Bessemer,  or  other  steel,  or  perhaps 
with  the  homogeneous  metal  obtained  by  the  Martin-Siemens  process. 
I  have  the  honor  to  remain,  very  respectfully,  &.C., 

O.  E.  MICHAELIS, 
First  Lieutenant  Ordnance  Coiys. 

General  R.  H.  K.  Whitkley,  New  Yorlc, 
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No.  90.]  Ordnance  Office,  War  Department, 

JVashingtonf  D.  C,  August  13, 1872. 

Sir  :  In  compliance  with  recjuest  contained  in  your  telegram  of  this  date,  please  find 
inclosed  copy  of  a  report  of  trial  with  Mann's  8-inch  breech-loading  gun. 
Respectfully,  your  obedient  servant. 
By  order  of  Chief  of  Ordnance. 

•  S.  C.  LYFORD, 

Captain  of  Ordnanoe,  Prifimpal  Aasiatant! 
Colonel  R.  H.  K.  Whiteley, 

President  of  Board  on  Heavy  Ordnance, 

Comer  Houston  and  Greene  streets^  New  York  City,  New  York, 

flnoloaare.] 

Fort  Monroe  Arsenai^  Yirginia, 

^a^  1,1865. 

Sir  :  I  have  the  honor  to  report  that,  in  obedience  to  yonr  instructions,  I  have  fired 
the  breech-loading  gun  of  Mr.  Mann's  invention,  with  the  projectiles  furnished  by  him, 
and  transmit  herewith  a  target-record  *  of  fire,  giving  in  detail  the  results  obtained.  As 
a  drawing  of  this  gun  and  the  projectiles  fired  from  it  has  been  furnished  you  by  Mr. 
Mann,  no  description  of  either  is  necessary  in  this  report. 

The  number  of  projectiles  fired  was  hardly  sufficient  to  test  the  merits  of  the  gun. 
The  main  points  which  could  be  decided  by  this  firing  were  the  range  and  velocity, 
with  a  given  charge  and  pressure,  as  compared  with  other  guns  of  the  same  caliber, 
and  whether  the  device  for  closing  the  breech  could  be  worked  with  facility,  and  per- 
formed properly  its  office. 

All  the  information  obtained  with  regard  to  the  first  point  is  given  you  in  the  target- 
record. 

With  regard  to  the  second^  I  would  state  that  the  breech  was  opened  after  firing,  the 
gnn  loaded,  and  the  breech  closed  without  difficulty,  and  in  about  the  same  time  and 
with  the  same  number  of  men  as  would  be  required  to  load  a  muzzle-loading  gun  of 
the  same  caliber.  Although  gas  escaped  freely  at  the  breech,  the  consequent  Ruling 
of  the  parts  did  not  interfere  at  all  with  working  them  freely,  and  would  not,  I  think, 
even  should  the  gnn  be  fired  continuously  and  rapidl3^  In  firing  the  gun,  gas-checks 
were  used,  with  a  view  of  preventing  the  escape  of  gas  at  the  breech.  At  the  first  fire, 
one  of  copper  was  used,  and  seemed  to  prevent  all  escape.  The  same  gas-check  was 
used  at  the  second  and  at  the  last  eleven  fires,  but  failed  altogether  to  prevent  the 
escape.  At  the  other  seven  tires,  gas-checks  of  cast  and  malleable  iron  were  used. 
These  were  broken  at  the  discharge,  and  of  course  failed  to  perform  their  office. 

A  great  defect  ii\  the  gun  is  its  preponderance  of  nearly  one  thousand  pounds,  which 
interferes  materially  with  rapid  maneuvers.  I  do  not  see,  however,  that  this  is  at  all 
necessary,  and  if  other  guns  should  be  made,  I  presume  the  axis  of  trunnion  might  be 
thrown  nearer  the  center  of  gravity.  It  is  also  questionable,  I  think,  whether  the 
grooves  of  the  gun  have  a  sufficient  twist,  viz.,  one  turn  in  80  feet.  Most  ofithe  pro- 
jectiles fired  took  the  rifle  motion  well,  but  they  were  shorter  and  lighter  than  those 
usually  fired  from  guns  of  this  caliber.  Their  length  was  13  inches  and  weight 
118  pounds.  An  examination  of  the  table  of  fire  will  show  that  the  results  obtained 
compare  favorably,  so  far  as  ran^e  and  velocity  with  a  given  charge  and  pressure  are 
couside^,  with  the  results  obtained  with  other  guns.  ' 

At  the  close  of  the  firing,  the  bore  of  the  gnn  was  carefully  examined,  and  showed 
no  signs  of  having  been  in  any  way  injured. 

I  would  respectfully  suggest  that  the  firing  be  continued  to  test  the  endurance  of  the 
gun.  • 

Respectfully,  your  obedient  servant, 

THEO.  EDSON, 
Captain  of  Ordnancey  Commanding, 

Brigadier-General  A.  B.  Dyer, 

Chi^  of  Ordnance,  Washington,  D,  C. 


No.  89.1  PrrrsBUROH,  PENNgYLVANiA,  Augtut  13, 1872. 

General  R.  H.  K.  Whiteley, 

President  Board  of  Heavy  Ordnance,  Ai'my  Building,  comer  Houston  and  Greene  streets : 

If  the  board  will  permit  me,  I  will  appear  and  make  further  representations  with 
regard  to  my  12-inch  breech-loading  rifle  gun,  on  Saturday  or  Monday  next. 

'     H.  F.  MANN, 
Care  Jones  4r  Laughlin, 

*  The  dotalled  target-reoord  of  fiiiDg  is  omitted  f^om  publioftion. 
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L.  S.  PARKER. 

No.  75.]  LocKPORT,  July  25, 1872. 

State  op  Illinois,  Will  County : 

To  the  honorable  board  on  heavy  ordnance  note  in  sesdion  in  New  York  City  :  f 

Gents:  Please  find  herewith  letters- patent  for  breech-loading  ordnance,  which,  "by 
instructions  from  Adjutant -General  Townseud  and  S.  V.  Bendt,  major  of  ordnance,  I 
am  requested  to  bring  this  invention  before  your  honorable  body.  I  have  a  model  in 
iron  and  brass  which,  if  required,  can  be  sent  you  by  express.  You  will  please  give  the 
invention  such  an  examination  and  test  as  will  satisfy  you  of  its  merits;  and  if  the 
model  is  wanted  by  your  honorable  board,  please  direct  w'here  to  forward  it  and  I  will 
send  at  once.  Yon  will  please  return  the  inclosed  letters-patent,  after  getting  done 
with  them,  to  me. 

Respectfully,  your  obedient  servant, 

L.  S.  PARKER. 


[Inclosnre.] 

[No.  75.] 

L.  M.  Lull  and  James  T«  Starr's  improvement  in  breech-loading  cannon,  patented  Feb- 
ruary 18,  1868,  No.  74,557. 

Be  it  known  that  we,  Lucius  M.  Lull  and  James  T.  Starr,  of  Walnut  Grove,  in  the 
county  of  Knox,  and  in  the  State  of  Illinois,  have  invented  certain  new  and  useful  im- 
provements in  breech-loading  cannon,  and  do  hereby  declare  that  the  following  is  a 
lull,  clear,  and  exact  description  th*ereof,  reference  bein^  had  to  the  accompanying 
drawings  aud  the  letters  of  reference  marked  thereon,  msScing  a  part  of  this  specificu- 
cation. 

In  the  annexed  drawings,  A  represents  a  cannon,  constructed  of  the  usual  materials, 
and  provided  with  an  oblong-shaped  breech  in  the  rear  end.  Within  this  breech  is 
placed  a  cylinder,  B,  which  lies  upon  the  bed  at  the  bottom  of  the  breech,  aud  con- 
nected to  the  cannon  by  means  of  trunnions,  b  5,  which  fit  into  L-shaped  grooves  on 
each  side  of  the  breech.  This  cylinder  is  made  rounding  at  its  lower  side  and  at  its 
end,  to  correspond  with  the  shape  of  the  bed,  which  is  slightly  cut  out  at  the  rear  (as 
shown  at  e.  Fig.  1)  for  the  rear  end  of  the  cylinder  when  in  a  vertical  position. 

The  rear  end  of  the  cannon-bore  has  a  shoulder  formed  around  it,  so  as  to  secure  the 
collar  z,  made  on  the  front  end  of  the  cvlinder  B,  and  secure  it  in  its  place. 

D  represents  a  lever,  which  is  pivoted  in  a  vertical  slot  (at  y)  in  the  rear  end  of  the 
cannon,  and  which  is  connected  to  the  cylinder  by  a  chain,  C,  with  a  hook,  so  that  it 
can  readily  be  detached  from  the  gun.  This  lever  has  a  shoulder,  a/,  upon  its  forward 
face,  which  fits  over  a  corresponding  shoulder  on  the  upper  rear  end  of  the  cylinder  B. 

£  represents  a  horizontal  bar,  pivoted  at  one  side  of  the  gun,  in  the  rear  of  the  lever, 
and  is  intended  to  lie  upon  the  cannon  in  the  rear  of  the  lever,  for  holding  upon  the 
shoulder  of  the  cylinder.  This  bar  has  a  metal  loop,  a,  at  its  outer  end,  for  tying  or 
chaining  the  said  bar  to  the  ground  or  carriage. 

It  will  be  seen  that  when  the  lever  D  is  in  a  vertical  position  the  cylinder  is  held 
in  its  place  by  the  collar  x,  under  the  cannon-bore,  and  the  shonlder  xf,  upon  the  l^ver, 
BO  that  there  is  but  little  danger  of  the  cylinder  being  thrown  froin  its  place  by  the 
concussion. 

In  loading  the  gun,  the  bar  E  is  thrown  from  behind  the  lever,  and  the  lever  drawn 
to  the  rear,  canying  the  cylinder  with  it  by  the  chain  C.  There  may  be  a  small  roller, 
0,  placed  underneath  this  cylinder  for  facilitatiug  its  movement  for  loading.  The 
cartridge  is  placed  within  the  cylinder  when  in  the  position,  as  shown  in  the  dotted 
lines  in  Fig.  1,  and  the  cylinder  then  thrown  down  and  forced  into  position. 

By  this  invention,  there  is  no  danger  from  premature  discharges,  and  the  gun  can  be 
made  inoperative  should  it  be  in  ase  when  retreating.  Bv  withdrawing  the  lever  D 
and  bar  E  the  cannon  cannot  be  used,  while  the  two  said  parts  can  be  easily  carried 
off  by  the  persons  retreating. 

Having  thus  fully  described  our  invention,  what  we  claim  as  new,  and  desire  to  secure 
by  letters-patent,  is — 

The  breech-block  or  cylinder  B,  constructed  as  herein  described,  and  used  in  combina- 
tion with  a  cannon,  provided  with  lever  D,  chain  C,  and  bar  £,  when  constructed  in 
the  manner  substantially  as  and  for  the  purposes  specified. 

In  testiniouv  that  we  claim  the  foregoing,  we  have  hereunto  set  our  hands,  this  6th 
day  of  April,  1867. 

LUCIUS  M.  LULL. 
JAMES  T.  STARR. 
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A.  F.  POTTEK. 

No.  80.]  .  410  Keabney  Street,  San  Francisco, 

July  17, 187^. 

Sir  :  I  learn  by  the  papers  of  an  appropriation  for  testing;  breech  and  muzzle  loading 
heavy  ordnance  models,  to  be  selected  by  yourself,  and,  as  the  agent  of  Mr.  A.  F.  Potter,  the 
inventor,  I  offer  for  your  consideration  and  examination  Potter's  breech-loading  needle- 
cannon,  and  ask  for  it  a  place  in  the  proposed  competition.  There  are  two  patents  now 
existing  on  the  Potter  gan,  and  further  improvements  have  been  made  in  each  since 
their  issue. 

I  inclose  the  Scientific  Press  newspaper  of  November  5, 1870,  (published  in  San  Fran- 
cisco, California,  Vol.  xxi,  number  19,)  which  contains  an  illustration  of  Mr.  Pottei'^s 
gun,  the  drawings  showing  some  of  the  later  improvements.  It  also  has  a  somewhat 
careful  description  of  the  gun  and  its  parts. 

The  gun,  iVom  which  the  illustration  in  the  paper  was  drawn,  is  a  piece  of  about  4 
pounds  caliber,  smooth-bore  dimensions.  It  has  been  fired  many  hundred  times,  both 
shotted  and  with  blank  cartridges,  without  injury  or  accident.  The  firing  was  done 
partly  by  Mr.  Potter,  partly  by  myself,  and  by  the  Republicail  club  of  the  city  of  Val- 
lejo,  in  this  State.  It  has  been  in  use  as  a  salute-gun  on  all  public  occasions  since 
November,  1870. 

In  any  communications  with  me,  (if  desired,)  please  address  me  at  the  street  and  num- 
ber given  in  the  heading  of  this  letter. 
Respectfully, 

SAML.  L.  CUTLER. 

The  Hon.  Secretary  of  War, 

Washington^  D,  C, 

[Indorsement.] 

Ordnance-Office,  July  27, 1872. 

Respectfully  referred  to  the  board  on  heavy  ordnance,  and  the  writer  so  informed. 
By  order  of  the  Chief  of  Ordnance. 

S.  C.  LYFORD, 
Captain  of  Ordnance^  Principal  Assistant  to  Chitf  of  Ordnance, 


[Inclosure.] 

[Extract  from  the  Scientific  Press  of  November  5, 1870.] 

There  has  been  on  exhibition  in  the  Merchants'  Exchange,  in  this  city,  for  some 
weeks  past,  a  breech-loading  cannon,  which  has  been  examined  by  a  large  number  of 
scicntinc  and  military  men,  and  which  would  certainly  appear  a  most  effective 
weapon.  A  full  description  of  this  gun,  for  which  patents  have  been  obtained  through 
the  Scientific  Press  Patent  Agency,  has  alreadj'-  appeared  in  our  columns ;  but  so 
much  attention  has  been  paid  to  it  of  late,  and  so  much  said  in  praise  of  its  merits, 
that  we  think  it  well  worth  illustrating  at  this  time. 

This  gun  is  a  breech-loading  needle-cjannon,  with  a  most  ingenious  elevating  and 
depressing  apparatus  and  automatic  scale.  It  is  constructed  in  three  general  parts : 
The  barrel,  which  needs  no  further  comment ;  the  rin^  A ;  and  the  breech-pin  B. 
The  ring  is  of  the  general  form  and  construction  shown  m  the  cut,  and  screws  into 
tYtb  rear  of  the  barrel.  Into  this  fits  the  breech-pin,  which  is  firmly  locked  in  place 
by  means  of  keys,  a,  (having  a  cam  motion,)  which  play  in  corresponding  grooves, 
&,  in  the  ring,  being  actuated  by  means  of  the  lever  C.  In  loading  the  breech-pin  is  re- 
moved, the  cartridge  inserted  into  the  bore,  the  pin  replaced,  and  the  keys  made  to  project 
into  the  grooves  of  the  ring.  The  hollow  needle  d  projects  into  the  center  of  the 
cartridge,  which  is  fired  (through  the  vent  which  extends  through  the  breech-pin  and 
needle)  by  a  conmion  friction-primer. 

By  this  construction  several  important  advantages  are  gained.  The  gun  unites 
firmness  with  simplicity  in  the  fastenings  of  the  several  parts,  and  can  be  worked 
with  less  men  and  fired*^more  rapidly  than  any  other  which  has  come  under  our  no- 
tice. And  then  all  that  is  required  to  disable  the  gun  is  to  remove  the  breech-pin,  a 
most  simple  and  effectual  method. 

The  main  difficulty  in  the  successful  working  of  breech-loading  cannon  has  been 
found  to  consist  in  the  expansion  of  the  parts  by  the  heat  which  is  necessarily  evolved 
from  rapid  firing,  the  fouling  of  the  gun,  and  the  escape  of  gases.  These  difficulties 
are  obviated  in  this  invention  by  m;iking  the  breech  m  two  parts,  so  arranged  that 
the  expansion  of  the  one  neutralizes  the  effect  of  the  other.    It  is  supplied  with  a 
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packing  of  felt  and  mbber,  and  a  movable  face-ring  of  steel,  which  rend  er  the  escape 
of  fr uses  impossible ;  for  the  greater  the  pressure,  the  closer  the  joint  is  packed. 

The  elevating  and  depressing  apparatus,  and  the  automatic  scale,  render  entirely 
unnecessary  the  use  of  a  quadrant  in  taking  elevations,  and,  at  the  same  time,  the 
gunner  will  not  be  so  liable  to  make  mistakes  as  heretofore  by  the  old  method.  It 
may  be  briefly  described  as  follows:  Under  the  barrel  of  the  gun  are  two  eccentrics, 
e,  on  the  transverse  shafts,  which  are  turned  by  means  of  a  horizontal  shaft,/,  and 
worm-gear,  shown  more  fully  at  C.  This  shaft  is  provided  with  a  hand-wheel,  and 
attached  to  it  is  an  indicator,  which  passes  over  an  index-plate,  g^  with  degrees 
marked  upon  it  which  correspond  with  the  arc  of  the  barrel.  In  the  cannon  which 
have  the  breech  cast  on  the  barrel,  there  is  a  vibration,  on  firing,  of  the  latter  part, 
which  does  not  extend  to  the  former,  just  as  in  the  case  of  a  tuning-fork.  Now,  at  the 
point  at  or  near  the  breech,  where  the  vibration  ceases,  crystallization  of  the  metal 
18  apt  to  occnf,  and,  of  course,  the  piece  becomes  worthless.  By  this  construction  the 
vibration  takes  place  throughout  the  whole  gun,  and  the  crystallization  is  'obviated. 

The  patentee  of  the  cannon  here  illustrated  is  Mr.  Alsiather  F.  Potter,  of  Oakland, 
who  has  spent  years  in  studying  the  snbject  of  gunnery,  and  who  has  made  several 
important  inventions  relating  to  the  subject,  as  his  improved  projectile,  &c.        *        * 


No.  94.]  410  Kearney  Street,  San  Francisco,  California, 

August  9,  1872. 

Sir  :  On  the  17th  ultimo  I  addressed  the  Hon.  Secretary  of  War,  offering  Potter^s 
breech-loading  needle-cannon  and  improvements  for  competition,  &.c.,  as  stated  in  my 
said  letter.  I  also  inclosed  with  the  letter  of  the  17th  a  copy  of  tlie  Scientific  Press 
Newspaper  of  this  city  of  date  November  5,  1870,  (Vol.  xxi,  No.  19,)  containing 
drawings  and  description  of  the  pm  and  improvements. 

I  have  just  received  communication  from  the  Ordnance  Office,  War  Department, 
bearing  date  July  27,  (or  21,)  1872,  stating  that  my  communication  of  the  17th  ultimo 
first  above  mentroned  had  been  sent  to  your  board  on  heavy  ordnance  sitting  in  New 
York  City,  and  referring  me  to  the  board  "  in  continuation  of  the  said  subject,"  and 
directing  me  to  address  you  as  above. 

1  will  therefore  specially  call  your  attention,  and  through  you  the  attention  of  your 
said  board,  to  my  letter  of  the  17th  ultimo,  and  the  paper  inclosed  therewith,  and 
especially  to  the  inventions  of  Mr.  Potter  mentioned  and  described  in  said  letter  and 
paper,  and  repeat  the  request  of  my  first  letter  for  a  place  for  said  inventions  in  the 
competition  proposed  and  the  testing  to  be  made  of  breech  and  muzzle  loading  heavy 
ordnance  models. 

Mr.  Potter  has  two  small  guns  made  after  his  plans,  one  at  the  East  of  about  1  pound 
caliber  (round  shot,)  and  another  on  this  cotist,  of  about  4  pounds  caliber  round  shot, 
and  both  smooth-bores.    Mr.  Potter's  improvements  in  artillery  are : 

1.  A  breech-loading  needle-cannon. 

2.  An  automatic  registering  apparatus  for  a^jasting  elevation  and  depression  of 
guns,  adapted  to  all  sizes  of  artillery. 

3.  A  pointed  shot  for  smooth-bore  guns. 

As  we  are  here  profoundly  ignorant  of  what  your  board  is  doing  "Or  haa  done  in  the 
premises,  I  will  a»k  that  you  send  me,  as  early  as  may  be  convenient,  such  instructions, 
&c.,  as  may  enable  me  to  put  the  inventions  above  named  properly  before  your  board 
for  testing  examination,  and  your  decision  as  to  their  merits,  or  the  merits  of  any  «f 
them. 

The  gun  has  been  tested  practically  to  the  amount  and  in  the  manner  stated  in  my 
letter  of  the  17th  ultimo,  to  which  I  again  refer  your  honorable  board  on  this  subject. 

The  elevating  and  depressing  apparatus  does  away  with  the  uw  of  inHtrnnieuUi  in 
a4iusting  elevation,  &c.,  to  degrees,  and  is  compact,  and  not  liable  to  any  injury  in 
action  that  would  not  destrov  the  gun^caniage  itself. 

The  conical  shot  for  smooth-bore  guns  we  have  tried  with  considerable  and  gratify- 
ing success  from  balls  from  three-fourths  inch  diameter  of  bore  up  to  balls  for  a  t>- 
pound  Enfflish  smooth-bore  field-piece,  and  the  successes  made  show  that  Mr.  Potter's 
plan  would  be  well  worth  the  attention  and  experiments  of  the  Government. 

In  all  matters  please  address  me  at  my  office  as  given  in  the  superacription  hereof.  - 

Respectfully,  your  obedient  servant, 

^  ^'^  '  SAML.  L.  CUTLER. 

General  R.  H.  K.  Whitki^y, 

President  Board  on  Heavy  Ordnance,  New  York  City. 
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JACOB  REESE. 

No.  28.]  Fort  Pitt  Iron  and  Steej.  Works, 

Rkesk,  Graff  &  Co., 
Piltsburghf  Peunsylvania,  July  6,  1672. 

Dear  Sir  :  I  have  your  circolar  dated  Jane  28, 1872,  and  regret  that  preasiug  duties 
at  home  will  prevent  me  from  meeting  the  board  in  New  York,  July  10. 

Herewith  I  hand  you  ^  brief  description  of  my  plan  and  process  of  making  heavy 
cannon,  which  I  shall  be  pleased  to  have  you  place  in  their  hands,  and  if  considered 
worthy  of  their  attention,  I  shall  be  at  their  service  on  short  notice. 
Tonrs,  truly, 

JACOB  REESE. 

£.  D.  TOWNSEND, 

Adfntant-Crenend  United  States  War  Department,  Wdshln^tmtj  D.  C 

[First  Indonement.] 

Adjutant-Generai/s  Office, 

JFashingtoH,  July  11, 1872. 

FSespectfnlly  referred  to  the  Chief  of  Ordnance,  for  proper  action.  The  writer  has 
been  informed  of  this  reference. 

E.  D.  TOWNSEND, 

Adjutant'  General. 

[Second  indorsement.  ] 

'Ordnance-Office,  July  13, 1872. 

Respectfully  referred  to  the  board  on  heavy  ordnance,  New  York  City. 
By  order  of  the  Chief  of  Ordnance. 

8.  V.  BENfiT, 
Mayor  of  Ordnance, 

[lDolosare.1 

Office  of  East  Sandy-Lloyd  Oil  Company, 

Jacob  Reese,  Secretary, 

Pittsburgh,  July  6, 1872. 

Ihe  ntanufaeture  of  cannon  from  Bessemer  steel. — All  steel  that  has  been  melted  and 
"  teemed"  into  molds  is  porous.  I  find  this  to  be  the  fiust  with  ingots  and  castings  made 
frani  crucible  cast-steel,  Bessemer  steel,  and  Sieman-Martin  steel.  In  the  manufacture 
of  tool-8t«el,  and  other  fine  steels,  the  ingots  are  heated  in  a  weldiug-fhrnace,  and  with 
the  aid  of  a  flux  are  brought  up  to  a  weldingfheat,  and  then  welded  under  a  steam- 
hammer.  This  operation  not  only  closes  and  solidifies  the  pores  of  the  steel,  but  welds 
the  pores  into  one  solid  homogeneons  mass. 

Rolling  or  pressing  the  steel  only  laminates  the  pores ;  welding  is  the  only  process 
known  to  the  trade  hy  which  a  perfect  solid  body  of  cast  steel  can  be  made. 

In  the  mannfactnre  of  cannon  I  proceed  as  follows :  Saiy  for  a  gun  of  4-inch  bore, 
I  cast  an  iiig<>t  of  best  cast  steel,  say  6  inches  in  diameter,  and  of  required  length  of 
the  gun.  Tnis  ingot  is  taken  to  the  welding  fire,  heated,  and  when  at  a  weldiu|y^  heat 
taken  to  the  hammer  and  welded.  This  operation  will  reduce  the  ingot  to  say  5^  inches 
diameter,  and  perfectly  free  from  porosity.  The  ingot  is  then  taken  to  a  lathe  and 
turned  down  to  5-inch  diameter ;  this  ingot  or  cast-steel  core  is  again  heated,  and,  the 
cannon-mold  having  l^een  prepared,  the  hot  cast  steel  core  is  placed  in  the  center  of 
the  mold,  and  the  Biessemer  metal  is  teemed  into  the  mold.  It  will  be  found  that  the 
metal  teemed  in  will  unite  thoroughly  with  the  cast-steel  core,  as  though  they  had 
been  welded  together  in  the  fire.  The  gun  withdrawn  from  the  molA  is  taken  to  the 
lathe,  the  "  sinking-head  "  turned  oflT,  then  to  the  boring-machine,  where  a  4-inch  hole 
is  bored  in  it ;  as  this  center-core  is  5  inches,  it  will  leave  i  inch  of  cast  steel  around 
the  bore. 

I  do  not  confine  myself  to  any  thickness  of  the  cast-steel  center,  nor  do  I  confine 
myself  to  Bessemer  steel  for  ihe  body  of  the  gun,  but  the  distinguisning  characteristic 
of  my  process  is  the  makinff  of  cannon  of  cast-steel  bore,  welded  to  the  body  of  the 
gun  by  teeming.    The  metal  teemed  may  be  of  st^el  or  of  gun-metal. 

I  shall  be  pleased  to  demonstrate  the  facts  of  welding  by  flux,  and  welding  by  teem- 
ing, at  any  time  at  onr  works,  (Fort  Pitt  Steel- Works,)  should  you  deem  it  of  interest. 
I  tbus  secure  a  perfect  fine-grained  homogenous  cast-steel  bore  to  cannon,  made  of  any 
kind  of  steel  or  pig-metal. 

JACOB  REESE, 
Of  the  firm  of  Reese,  Graff  4'  Co,y 
Fort  Pitt  Iron  and  Steel  Works,  PiHsburgk, 
28  W 
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L.  B.,  No.  22.]  Army  Building,  New  York,  July  17 y  1872. 

Sir  :  I  am  directed  by  the  boani  on  heavy  cannon  to  acknowledge  the  receipt  of  yoar 
letter  of  the  6th  instant  to  the  Adintant-General,  proposing  to  constmct  a  steel  gun. 

The  board  desires  that  yon  will  inform  it  whether  you  are  able  to  con8tru(*t  a  rifle 
with  a  core  of  crucible  steel  and  a  Jacket  of  Bessemer  steel,  in  the  manner  proposed, 
of  12-inche8  caliber,  weighing  from  50,000  to  70,000  pounds,  with  the  ability  to  fire  a 
projectile  wei^^hing  not  less  than  600  pounds,  and  with  a  charge  of  80  ponnds ;  and  if 
so,  that  you  will  prepare  the  specifications  for  snch  a  rifle,#v-ith  the  data  as  to  cost, 
and  present  the  same  to  the  board  as  soon  as  practicable. 

Very  respectfully,  sir,  your  obedient  servant,  

C.  E.  DUTTON, 
First  Lieutenant,  Ordnance^  Beoorder. 
Jacob  Reese,  Esq., 

Fort  Pitt  Iran  and  Steel  WorJcs,  Pittsburgh,  Pennsylvania, 


No.  51.]  Fort  Pitt  Iron  and  Steel  Works, 

Reese,  Graff  &  Co., 
Pittsburgh,  Pennsylvania ,  July  19, 1873. 

Dear  Sir  :  Yours  of  the  17th  is  at  hand.  In  answer  say  that  I  am  not  able  at  pres- 
ent to  construct  a  rifle  with  a  core  of  crucible  steel  and  a  jacket  of  Bessemer  steel,  of 
from  50,000  ponnds  to  70,000  pounds,  as  there  is  at  this  day  no  Bessemer  plant  with 
sufiicient  capacity  to  teem  the  jacket.  The  project  is  entirely  feasible,  and  if  the  board 
desires  I  will  prepare  specifications  of  a  plant  with  capacity  to  produce  a  rifle  of  from 
10,000  pounds  to  100,000  pounds.  In  the  mean  time  I  would  suggest  that  an  experi- 
mental gun  shall  be  made  of  from  3  inches  to  ^  inches  bore.  If  this  meets  the  approval 
of  the  l^ard  I  will  make  out  specifications,  with  probable  cost,  &c. 
Yours,  truly, 

JACOB  REESE. 

C.  E.  DUTTON. 

First  Lieutenant  Ordnance,  Beoorder,  United  States  Army  BuUding,  New  York, 


L.  B.,  No.  31.]  Army  Bcjilding,  New  York,  July  23,  1872. 

Sir  :  Your  letter  of  the  19th  has  been  received,  and  I  am  directed  by  the  board  to  in- 
form you  that  a  3-inch  or  4|-inch  rifle  would  not  be  satisfactory,  as  it  would  not  be 
decisive  of  the  success  of  such  heavy  rifles  (10-inch  and  12-inch)  as  come  within  the 
action  of  the  board,  bnt  that  the  board  would  be  pleased  to  receive  specifications  for  a 
9-inch  rifle  preparatory  to  the  construction  of  a  10-inch  or  12-inch  rifle,  and  that  for 
both  of  these  guns  (10-inch  and  12-inch)  specifications  are  invited,  witli  estimates  in 
each  case  of  cost,  &c.,  of  the  fibret  guns  and  subsequent  ones  for  service. 
Your  obedient  servant,  , 

C.  E.  DUTTON, 

Lieutenant,  Ordnance. 
Jacob  Rsesb,  Esq. 


No.  79.]  Fort  Pitt  Iron  and  Steel  Works, 

Pittsburgh,  August  6,  1872. 

Dear  Sir  :  I  am  now  prepared  to  contract  for  the  constniction  of  a  steel  rifle  of  from 
50,000  to  70,000  pounds  having  a  core  of  crucible  cast-steel  and  a  Bessemer  jacket,  the 
two  metals  being  welded  together  by  teeming. 

I  am  now  getting  out  samples  of  the  metals  welded  by  teeming,  and  will  forward 
them  in  a  few  days.    Will  also  endeavor  to  send  you  a  partial  estimate  and  specifica- 
tions in  a  few  ifkys,    I:  regret  that  I  cannot  do  so  this  day. 
Yours,  truly, 

JACOB  REESE. 

C.  E.  DUTTON, 

First  Lieutenant  Ordnance,  Becorder,  Army  Building,  New  YorJc, 


No.  84.]  Fort  Pm  Iron  and  Steel  Works, 

^  Pittsburgh,  August  10,  1872. 

Dear  Sir  :  I  submit  the  following  proposition  to  your  board : 

I  will  agree  to  construct  a  rifle  on  my  process,  the  bore  of  which  shall  be  ma<1e  qf 
crucible  cast-steel  of  a  tensile  strength  of  140,000  pounds  to  the  square  inch,  and  the 
jacket  to  be  of  Bessemer  steel  of  90,000  pounds  tensile  strength.  Bore  lO-inches  diam- 
eter ;  weight,  finished,  not  less  than  .%,000  pounds.    The  gun  to  be  delivered  to  the 


CHIEF   OF   ORDNANCE. 


435 


Gk)Tertiment  at  the  works  where  finished,  and  the  testinfc  of  the  gnu  to  be  at  the  ex- 
pense of  the  Government.  For  and  in  consideration  of  the  same  the  Government  shall 
pay  me  the  snm  of  1 153,604,  the  payment  to  be  as  follows^  on  the  completion  of  the 
core-ingot  the  sum  of  $10,000,  If  it  proves  defective,  then  on  completion  of  a  second 
core-ingot  110,000.  On  the  completion  of  the  plant  for  the  Bessemer  Jacket,  |31,750. 
Bessemer  stock  ready  for  melting,  f{4,000.  For  the  mold  and  accompanying  operations 
for  carrying  the  metal  from  the  converters  to  the  mold,  $5,320.  For  teeming,  and 
before  the  gun  is  taken  from  the  pit,  which  will  require  thirty  days  to  cool,  $4,000. 
Shonld  the  gun  be  defective  at  this  point,  then  on  the  completion  of  the  teeming  of  the 
second  gnn  the  sum  of  $37,320.  For  boring  and  turning  when  completed,  $13,061.50 ; 
the  remainder  of  the  $153,604  shall  be  paid  on  the  completion  of  the  gun  and  its  accept- 
ance by  the  Government.  The  rifle  to  be  ready  for  delivery  on  or  before  the  lapse  of 
twenty  months  from  the  date  of  the  contiact,  and  subject  to  regulations  of  the  Depart- 
ment that  may  be  hereafter  agreed  up<tn.  After  the  completion  of  this  gun,  the  plant, 
molds,  machinery,  &c.,  having  been  prepared  and  having  experience,  I  estimate  the 
cost  of  additional  rifles  of  this  class  at  the  sum  of  $40,000  each. 
Yours,  truly, 

JACOB  REESE. 

C.  E.  DUTTON, 

Fint  Lieutenantf  Ordnance,  Recorder j  Army  Building,  New  York, 


RODMAN  BIFLES. 

L.  B.,  No.  17.]  Army  Building,  New  York,  July  16, 1872. 

Sir  :  The  board  on  heavy  cannon  respectfully  requests  that  you  will  forward  for  its 
information  all  records  relating  to  the  construction  and  trial  of  12-inch  and  8-inch 
Rodman  rifles. 

Very  respectfully,  sir, 

R.  H.  K.  WHITELEY, 
Colonel  of  Ordnance,  Preeident  of  Board: 

TThe  Chief  of  Ordnance. 


No.  36.  ]  Ordnance  Office,  War  Department, 

July  17,  1872. 

Sir:  I  have  the  honor  to  send  yon  to-day,  in  compliance  with  your  request  of  16th. 
instant,  the  following  documents  from  the  files  of  this  office,  viz : 


Docnments. 


I.  Selatin^  to  8-inch  Rodman  rifles : 
Report  of  inspection  and  proof  of  an  8-inch  rifle  at  Fort  Pitt,  Febmary,  186S. . . 

Record  of  firing  with  above  rifle  at  Fnrt  Monroe  arsenal  to  l,038ih  round , 

Letter  of  Hidor  Rodman,  February  9,  1865 

Letter  of  Miyor  Rodman,  March  1,  1865 

Report  of  casting  and  cooling  pair  8-inch  rifles  at  South  Boston  Fonndry, 

April,  1865. 
Tracing  of  above  pair  of  8-inoh  rlfleSf  vith  croes-aectiona]  views  showing 

rifling,  (fioar  tracings.) 

Record  of  firing  above  pair  of  6-inoh  rifles , 

XL  Relatin*;  to  IS-inoh  Rodman  rifles : 

Report  of  inspection  and  proof  of  12-lnch  rifle  at  Fort  Pitt  Fonndry,  1861 

Record  of  firing  aliove  12-lnch  rifle  to472d  fire , 

Letter  of  Me^o^  ^^^odman  of  September  10,  1863 

Letter  of  General  Rodman  of  Augusts,  1868 

Letter  of  General  Rodman  of  Kngnst  15, 1868 

Tracing  of  12-inoh  rifle,  (being  Inclosare  to  above  letter  of  Angnst  15, 1868) 

Report  of  inspection  and  proof  of  13-inoh  rifle  made  at  Sonth  Boston  Foundry 
October!©,  1868. 

Letter  of  General  Rodman,  October  29,  1868 

liecord  of  firing  the  South  Boston  12  inch  rifle  nt  Fort  Delavrare.  2  rounds 

Record  of  firing  the  Fort  Pitt  12-inch  rifle  at  Fort  Monroe  Arsenal,  27  ronnds. . 
Drawing  of  12-uich  rifle,  model  1 870 


File  reforenoe. 


Memorandum  on  initial  strain,  by  General  Rodman,  March,  1869 


Insp. — 1—93. 
In  guard  book. 
1-.\V— 392. 
I— W— 417. 
1-R-lOO. 

l^A— 303;  Dr.  21,  Port 

1,  No.  22. 
Ls  gtutrd  book. 

Insp.— 1—0. 

In  guard  book. 

1-W— li: 

l^R-153. 

1— R-156. 

I-R— 156;  J)r.  21|  Port 

1,  No.  6. 
Insp.— 1—644. 

1-R-.160. 
In  guard  book. 
In  guard  book. 
l-Rr-173;Dr.  2l;Port 

1,  No.  24. 
1— R-163. 
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The  board  is  earnestly  requested  to  exercise  watchful  care  over  the  above  docaments. 
They  beloDging  to  the  arohives  of  this  office,  to  which  they  are  to  be  retomed  wheu  the 
board  is  through  with  them,  together  with  all  other  origina]  papers  supplied  from  this 
office. 

Respectfully,  your  obedient  servant. 

By  order  of  the  Chief  of  Ordnance : 

S.  V.  BENfiT, 

Majw  cf  Ordnance 
The  Presidknt  of  the  Board  ok  Heavy  Ordnance,  New  York  City, 

(NoTB.— The  papers  tent  nnder  oover  of  the  above  letter  of  transmittal  are  entirely  too  Tolixmlnoos 
for  pablioation.] 


RUSSIAN  HEAVT  GUNS. 


H.  0.,  No.  3a.] 


New  York,  239  West  Twenty-second  Street, 

June  26, 1872. 

Dear  Colonel: 

I  give  you  here,  as  promised,  the  information  about  the  pressares  in  oar  large  coast 
cannons.  •  *  *  ■  •        -         • 


Cannons, 


llincb  rifled 
9-inch  rifled 
8-inoh  rifled 


Weight  of 
projectile. 


Pciuindt. 
497 
S75 
174 


Weight  of  pow- 
der in  the 
charge. 


Poundt, 
8SL  6  prismatic. 
46. 9  prismatic. 
SS.  4  prismatic. 


Initial  ve- 
locity. 


FeeL 
1,360 
1«338 
1.890 


Maximnm  pres- 
sure per 
square  mob. 


Potmds. 

47,S80 
45,692 
44,903 


All  measures  are  English. 
Very  truly,  yours, 

A.  DE  GORLOFF, 
Major-General  of  the  Suite  of  His  Majesty  the  Emperor  of  Bueeia. 

Colonel  S.  V.  BeniSt. 

[Indorsement.]  • 

»  United  States  Ordnance  Agency,  New  York, 

July  10,  1872. 

Kespectfnlly  referred  to  the  board  of  heavy  ordnance  convened  by  General  Orders 
No.  57,  dated  June  28, 1872. 

S.  CRISPIN, 
Brevet-Colonel  United  States  Army^  Major  of  Ordnance, 


C.  W.  STAFFORD. 

No.  74.]  New  York,  July  31, 1872. 

Gentlemen:  General  Orders  57,  of  June  28,  was  sent  me  through  Samuel  B.  Smith, 
by  mistake,  and  remained  in  his  office  until  the  26th,  and  only  reached  me  yesterday. 
I  desire,  therefore,  to  be  informed  if  I  am  still  in  time  to  submit  some  improvements  in 
heavy  ordnance  which  were  lei^  in  charge  of  Mr.  Smith,  but  sickness  prevent-ed  him 
from  giving  the  matter  such  attention  as  I  would  otherwise  have  done.  Mr.  Smith  has 
such  drawings  and  other  things  pertaining  to  this  matter  at  Washington,  aud  will  no 
doubt  bring  the  same  to  your  notice  if  allowed  to  do  so. 

I  increase  the  tensile  strength  of  the  cast  iron,  by  a  process  which  has  been  fully 
tested,  more  than  100  per  cent.,  and  my  svstem  of  compound  f-e-euforceand  trunnion 
bands,  together  with  tne  great  strength  of  the  metal,  will  make  a  gun  that  will  stand 
greater  strain,  and  at  a  less  cost,  than  anything  that  has  been  produced. 

I  respectfully  refer  you  to  the  reports  of  Chief  Engineers  Wood  and  Faron,  who  have 
tested  the  metals,  and  also  to  the  specifications,  plans,  drawings,  patents,  &c., 
covering  the  improvement. 

My  system  of  compound  or  double-re-enforce  bands  will  be  found  of  great  importance 

and  value  for  heavy  ordnance,  and  I  hope  you  will  not  overlook  it. 

YeryrespecucQly,  &c., 

'        '  C.  W.  STAFFORD. 


C.  -W:  STASFORB, 

JmirtYein^Kt  in  Ur^nttnee. 


@ 
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L.  B.  No.  44.]  Armt  Building,  Nsw  York, 

August  7, 1872. 

Sir  :  Tour  letter  to  the  board  on  heavy  cannon  is  received. 

If  yon  will  forward  yonr  plans  without  delay  they  will  be  duly  considered  by  the 
board. 

Very  respectfully,  sir, 

C.  E.  DUTTON, 
First  Lieutenant  OrdnancCf  Recorder. 
C.  W.  Stafford,  Esq.,  948  Broadway, 


No.  86.]  New  York,  August  10, 1872. 

Gentlemen  :  I  have  the  honor  to  send  drawings  of  my  system  of  re-enforce  and  trun- 
nion bands,  patented  February  21,  1865.  v 

I  am  also  the  owner  of  the  Everett  process  for  increasing  the  tensile  strength  of  cast 
iron,  some  reports  of  which  were  made  at  the  Philadelphia  and  Washington  navy-yards, 
and  by  others,  which  will  give  some  information  of  its  value.  Heavy  ordnance  can  be 
constructed  in  this  way  that  will  be  found  to  have  all  the  strength  and  endurance  of 
any  metal  in  the  world,  and  at  a  cost  of  one-half  of  steel  or  wrought  iron. 

If  the  Department  should  desire  to  test  this,  the  Gk>vernment  shall  have  the  right  to 
construct  any  gun  or  guns,  say  from  lOO-pounders  to  10-inch  bore,  and  put  them  to  the 
hardest  possible  test,  say  1,200  rounds,  and  then  continue  until  the  gun  shall  burst  or 
become  useless.  If,  after  such  trial,  it  shall  be  found  that  this  metal  and  this  system  is 
of  sufficient  value  to  warrant  its  use,  then,  and  not  before,  shall  any  charge  or  cost  to 
the  Government  be  made,  so  far  as  the  use  of  either  the  process  or  the  guns  as  con- 
structed under  my  patent ;  and  in  the  event  of  satisfactory  test-s  the  Department  shall 
have  the  right  of  both  at  a  valuation  to  be  made  by  any  officer  appointed  by  the  Gov- 
ernment, and  one  chosen  by  myself,  who  is  to  fix  upon  royalty  or  price. 
I  am,  gentlemen,  very  respectfully,  &c., 

C.  W.  STAFFORD. 


•     B.  A.  8UTCLIFFE. 

No.  101.]  New  York,  August  22, 1872. 

Gentlemen  :  Herewith  I  desire  to  submit  to  your  consideration  my  plan  for  a  bre^h- 
loading  cannon,  transmitting  to  you  my  letters-patent  and  a  model  illustrating  the 
same. 

E.  A.  SUTCLIFFE, 
402  Bleeoker  Street.    Residence,  612  Hudson  Street,  New  York. 

Board  on  Heavy  Cannon, 

Colonel  R.  H.  K.  Whiteley,  President. 


[Inolosare.] 

(No.  39,596,  dated  18th  August,  1863.) 

Sehedule  of  letters-patent  issued  to  E%  A.  Sutdiffe. 

To  enable  others  skilled  in  the  art  to  make  and  use  my  invention,  I  will  proceed  to 
describe  its  construction  and  operation : 

A  is  the  gun,  bored  right  through  the  breech,  counter-bored  at  the  breech,  and  having 
a  screw-thread,  a,  cut  in  the  counter-bore  for  the  reception  of 'the  breech-tightening 
and  sustaining  screw  B.  This  screw  is  bored  centrally,  of  a  caliber  slightly  larger  than 
that  of  the  gun,  to  permit  the  projectile  and  the  cartridge  to  pass  easily  through  it. 
This  screw  is  furnished  at  its  rear  end  with  a  suitable  lever  or  levers  d,  to  which  to  ap- 
ply the  necessary  power  to  turn  it.  v  is  the  mortise  cut  in  the  gun,  immediately  m 
front  of  the  counter-bore  of  the  breech,  for  the  reception  of  the  movable  breech-pieces  C. 
This  mortise  is  ora  width  from  side  to  side  greater  than  the  caliber  of  the  gun,  and  of 
a  depth  from  back  to  front  slightly  greater  than  the  thickness  of  the  breech-piece  C. 
It  is  cut  from  the  under  side  at  the  gun  across  the  bore  and  its  upper  part  is  finished  in 
semicircular  form,  with  a  radius  equal  to  half  its  width,  as  shown  in  Figs.  2  and  3,  hav- 
ing the  upper  part  of  the  gun  closed,  as  shown  in  the  figures.  The  breech-piece  u  con- 
sists of  a  fiat,  circular  disk  of  steel  or  other  metal  of  a  diameter  slightly  less  than  the 
width  of  the  mortise  v,  but  sufficiently  greater  than  the  caliber  of  the  gun  to  give  it  a 
good  bearing  against  the  front  of  the  mortise  when  closed.    This  breech-piece  is  so 
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attached  Dear  its  circamferenoe  by  a  pin,  c,  to  the  front  end  of  the  screw,  c,  that  it  may 
come  to  a  position  concentric  with  the  screw  and  the  caliber  of  the  gun,  as  shown  in 
Fig.  2,  when  the  screw  is  screwed  up  tightly  against  it,  as  shown  in  Fig.  1,  at  which 
time  the  pin  c  is  directly  over  its  axis.  The  said  pin  is  secured  firmly  in  the  screw  and 
the  breech-piece  hangs  loosely  upon  it. 

To  open  the  breech  the  screw  is  turned  back  to  the  extent  of  a  half  revolution, 
which  brings  the  pin  o  below  its  axis,  and  by  this  means  the  breech-piece,  being  liber- 
ated from  the  end  pressure  of  the  screw,  is  caused  to  roll  down  one  side  of  the  mortise 
and  drop  to  the  position  below  the  bore  of  the  gun,  shown  in  Fig.  3,  leaving  an  open 
passage  through  the  screw  into  the  gun  for  the  admission  of  the  projectile  and  car- 
tridge. After  the  insertion  of  the  projectil^  and  cartridge  the  screw  is  screwed  in  to  the 
extent  of  4ialf  a  revolution  and  the  pin  o  raises  the  breech,  which  rolls  up  one  side  of 
the  mortise,  until  it  arrives  in  the  position  shown  in  Fig.  2,  when  the  screw  comes  hard 
up  against  it  and  secures  it  to  close  the  breech  for  ^ring.  If  it  be  required  to  take  oat 
the  breech-piece  for  cleaning  or  repairs  or  for  disabling  the  gun  in  case  of  necessity,  the 
screw  is  turned  back  to  the  extent  of  one  clt  more  revolutions,  or  until  the  pin  c  is 
withdrawn  from  its  hole  in  the  breech-piece,  when  the  latter  drops  out  through  tneopen 
bottom  of  the  mortise.  I  do  not  claim  uroadly  the  combination  of  a  hollow  tightening 
and  sustaining  screw  with  a  movable  breech-piece ;  bat  what  I  claim  as  my  inven- 
tion and  desire  to  secure  by  letters-pat'Cnt  is  connecting  the  movable  breech-piece  C 
with  the  hollow  tightening  and  sustaining  screw  B  by  means  of  a  pin,  o,  or  its  equiv- 
alent, by  which  the  turning  of  the  said  screw  in  and  out  is  made  to  raise  and  lower  the 
breech-piece  and  so  close  the  breech  of  the  gun,  substantially  as  herein  described. 

•    EUSHA  A.  SUTCLIFFE. 


D.  K.  SWISHER. 

L.  B.  No.  21.]  AKBfY  Building,  New  York, 

July  16, 1872. 

Sir  :  I  am  directed  by  the  board  on  heavy  cannon  to  inform  you  that  your  letters  to 
the  Secretary  of  War  and  to  the  Adjutant-General  have  been  referred  to  it,  and  the 
decision  is  that  your  proposition  does  not  come  within  the  purview  of  the  board,  which 
was  convened  for  the  purpose  of  recommending  for  trial  heavy  rifled  cannon. 
Very  respectfully,  sir,  your  obedient  servant, 

C.  E.  DUTTON, 
Ih-st  Lieutenant  Ordnance,  Recorder, 
D.  K.  Swisher,  Esq. 


JOHN  A.  TERRELL. 

No.  9^.]  Post-Office  Department, 

Office  of  Third  Assistant  Postmaster-General, 

Waahingtony  D,  C,  July  9,  1872. 

Sir  :  On  behalf  of  my  brother,  Mr.  John  A.  Terrell,*  of  Bloomfield,  Kentucky,  I  have 
the  honor  to  submit  a  model  of  liis  improvement  in  heavy  ordnance,  with  a  communi- 
cation, bearing  his  signature,  inclosing  explanatory  documents  and  papers  relatiof^  to 
said  improvement,  all  whicn  I  respectfully  request  may  bo  presented,  for  examina- 
tion and  report,  to  the  board  of  ordnance  shortly  to  assemble  in  the  city  of  New  York. 
I  am,  sir,  very  truly  yours, 

W.  H.  H.  TERRELL. 
The  Acting  Chief  of  Ordnance, 

Ordnance  Bureau,  War  Dq^rtmenU 

[Indorsement.] 

Ordnance-Office,  July  9, 1872. 

Respectfully  referred  to  the  board,  with  model  and  papers. 

By  order:  _ 

S.  V.  BENfiT, 
Major  of  Ordnance* 
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[Indoaaro.l 

Bloomfibld,  Kentucky,  July  5, 1872. 

Sir  :  Referring  to  your  courteous  letter  of  March  15,  IWl,  addrefised  to  my  brother, 
General  W.  H.  H.  Terrell,  (Assistant  Postmaster-General,)  iu  which  you  kindly  prom- 
ised to  bring  to  the  notice  of  the  next  ordnance  board  my  improved  cannon,  with  the 
view  of  having  a  report  made  upon  its  merits,  and  having  just  learned  that  a  board  of 
ofiicers  ha«  been  appointed  to  meet  iu  the  city  of  New  York,  on  the  10th  instant,  for 
the  purpose  of  examining  models  of  heavy  ordnance  and  reporting  thereon  for  experi- 
mental tests,  I  have  the  honor  respectfullj'  to  submit,  for  the  consideration  of  the 
board,  a  small  wooden  model,  with  explanatory  cuts,  of  my  invention ;  also,  some  de- 
scriptive newspaper  articles;*  a  copy  of  a  report  made  March  10, 1871,  by  a  board  of 
officers  of  the  Navy  Department,  in  which  my  gun  is  considered  in  relation  to  its 
resistance  to  a  bursting  force ;  and  a  paper  containing  my  answer  to  the  objections  set 
up  in  said  report,  with  a  general  explanation  of  the  principle  and  theory  upon  which 
my  invention  is  ba^d. 

The  description  contained  in  the  Scientific  American  is  incorrect  in  one  particular. 
It  is  not  proposed  to  cast  the  re-enforce,  or  "jacket,"  of  the  piece  in  i*  cross-sections," 
for  by  so  doing  the  longitudinal  support  of  the  re-enforce  would  be  lost  and  the  interior 
barrel  would  be  required  to  sustain  the  lon^tndinal  strain. 

The  principal  feature  of  my  invention  is  a  perforated  re-enforce,  or  "jacket,''  an 
interval  support  to  the  interior  barrel  of  a  heavy  gun. 

The  plan  upon  which  the  gun  may  be  constructed  is  fully  set  forth  in  the  accompauy- 
icg  papers. 

The  breech-loading  and  elevating  devices  may  or  may  not  be  of  value,  but  are  sub- 
mitted for  what  they  are  worth. 

The  gun  may  be  constructed  upon  either  the  breech-leading  or  muzzle-loading  plan. 

Trusting  the  ordnance  board  will  duly  examine  mv  invention  and  carefully  consider 
the  evidence  and  arguments  I  have  adduced  in  its  behalf,  and  that  I  may  be  favored 
with  a  copy  of  the  report  when  made, 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

JOHN  A.  TERRELL. 

Greneral  A.  B.  Dyer, 

Chief  of  Ordnance,  War  Department,  Waskingtonf  D,  C. 


rincloflxire.] 
lExtractfiram  Soimtific  American,  March  25, 1871.] 

IMPROVBMBNT  IN  HEAVY  ORDNANCE. 

The  principle  of  this  gun  was  first  suggested  by  the  explosion  of  the  great  wrought- 
iron  gun  "Peacemaker."'  on  board  the  Frinceton,  on  the  Potomac  River,  in  184^,  by 
which  Secretaries  Upshur  and  Gilmer,  of  President  Tyler's  cabinet,  and  others,  lost 
their  lives.  A  model  of  it  was  exhibited  at  the  Ordnance  Office,  in  1852,  but  the  theory 
of  its  construction  was  then  regarded  as  paradoxical,  and  no  attention  was  paid  to  it. 
Letters-patent  upon  it  were  obtained  in  December,  1868,  and,  at  the  same  time,  steps 
were  taken  to  secure  patents  in  Europe. 

The  port  which  contains  the  bore  is  a  steel  cylinder,  cast  with  walls  of  a  uniform 
thickness  of  two  inches,  which  secures  homogeueonsness  in  the  casting,  and  provides 
against  cooling  strains  and  flaws.  To  receive  this  steel  barrel,  an  iron  re-enforce  of 
great  thickness  is  cast,  with  a  caliber  a  little  less  than  the  entire  diameter  of  the  bar- 
rel. In  the  walls  of  the  re-enforce  are  eight  rows  of  perforations,  having  the  outlines  of 
truncated  cones  disposed  in  equilateral  triangles,  the  small  end  of  the  openings,  two 
inches  in  diameter,  being  upon  the  internal  surface  of  the  re-enforce.  These  perfora- 
tions and  the  bore  are  formed  by  cores,  fixed  on  the  flask  or  pit  when  the  metal  is  cast. 
By  thus  multiplying  the  cooling  surface,  the  requisite  tensile  strength  may  be  obtained 
with  less  danger  of  flaws  and  neutraliziug  strains,  when  the  mass  of  metal  "  sets,"  as 
all  foundery-men  know. 

To  receive  the  steel  barrel,  the  re-enforce  is  expanded  by  heat.  It  may  be  cast  in  sec- 
tions, thus  saving  the  great  inconvenience  attending  the  handling  of  the  same  if  cast 
entire,  and,  in  case  of  flaws  in  the  casting,  involving  only  the  loss  of  the  section  in 
which  they  occur. 

The  barrel,  when  inserted,  is  firmly  compressed  as  the  iron  cools ;  bnt  since  it  is  not 
otherwise  secured,  its  longitudinal  expansion,  from  the  heat  of  discharges,  is  not  so 
cramped  as  to  cause  a  rupture.    The  radial  expansion  of  beat  is  partly  provided  for  by 

*  Omitted  Arom  tbjispahUcation,  excepting  a  description  from  the  Scientific  American. 
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the  elasticity  resnlting  from  the  internal  support  received  from  the  re-enforce ;  but  in  this 
regard  the  main  reliance  is  upon  the  immense  radiating  surface,  penetrating  to  the  very 
core  of  the  gun,  and  preventing  the  accumulation  of  heat  at  the  dangerous  points 
within  the  walls. 

A  gun  thus  constructed  will,  it  is  claimed,  stand  the  rapid  and  continuous  firing  of 
solid  shot  indefinitely,  without  danger  of  bursting.  Thd  theory  is  that  the  rapid 
firing  of  a  thick-walled  gun,  made  after  any  of  the  present  approved  models,  must 
necessarily  produce  a  degree  of  heat  sufficient  to  cause  unequal  expansion  in  the  mass 
of  metal,  and  thus  create  cracks,  or,  at  least,  strains  that  will  inevitably  result  in  rup- 
ture when  re-enforced  by  the  pressure  of  subsequent  discharges.  No  gun  now  in  use  is 
so  constructed  as  to  be  guarded  against  the  silent  power  of  this  insidious  and  tremen- 
dous agent.  The  inventor  believes  that,  with  the  requisite  strength  of  wall,  durability 
can  only  be  obtained  by  providing  for  the  harmless  and  safe  escape  of  this  force,  and 
that  his  perforated  re-enforce  supplies  this  provision. 

Another  original  feature  of  Colonel  Terrell's  invention  is  its  ingenious  breech-loading 
apparatus.  Inference  to  the  engravings  will  enable  the  reader  to  understand  the  de- 
tails of  this  feature.  Fig.  1  is  a  persi)ective  view  of  the  gun.  Fig.  2  is  a  vertical  longi- 
tudinal section,  showing  the  hinged  breech-plate  and  devices  for  holding  it  in  position. 
The  dotted  outlines  show  the  parts  iu  i)ositiou  for  firing.  Fig.  3  is  a  top  view  of  the 
hinged  breech-plate,  and  the  screw  which  holds  it  in  its  place  when  adjusted  for  firluKt 
the  screw  being  in  the  position  shown  in  the  dotted  outline,  Fig.  2,  but  the  breech- 
plate  being  dropped  into  position  for  loading.  Fig.  4  is  a  cross-section  showing  the 
form  of  the  rifled  grooves  and  conical  perforations  in  the  re-enforce.  Fig.  5  is  a  detail- 
view  of  the  device  for  expending  the  charge. 

A  massive  slotted  breech  is  cast  to  the  re-enforoo.  In  the  walls  of  this  slot  is  hinged 
the  solid  and  close-fitting  breech-plate.  This  is  firmly  compressed  against  the  chamber 
by  the  powerful  set-screw,  turning  in  a  swinging  nut,  hinged  in  the  rear  end  of  the 
slot  and  resting  against  its  shouldei's  when  in  position.'  This  screw  is  located  out  of 
all  danger  of  fouling,  which  occurs  whcji  the  screw  is  inserted  in  the  rear  end  of  the 
bore.  Dj  giving  the  screw  a  turn  or  two,  it  and  the  breech-plate  are  loosened,  and 
swing  by  their  own  gravity  through  the  slot,  thus  leaving  the  way  clear  for  swabbing 
and  cnargiug  the  piece. 

To  raise  or  lower  the  muzzle  without  loss  of  time,  elevatiug-screws  of  various  lengths 
are  screwed  into  a  revolving  bar,  which  h:is  its  bearings  in  the  gun-carriage  below  the 
cascabel.  To  prevent  the  injuries  which  result  from  priming-tubes  located  in  the  body 
of  the  gun,  the  device  for  exploding  metallic  cartridges,  Fig.  5,  is  fixed  in  the  breech- 
plate  ;  and  when  such  cartridges  are  not  used  this  contrivance  can  be  withdrawn,  and 
the  slanting  tube  it  occupied  can  be  used  as  a  receptacle  for  priming.  The  inventor  of 
this  gun  is  Colonel  John  A.  Terrell,  of  Bloomfield,  Kentucky.         »        »        •        # 

The  principal  item  of  cost  in  the  ^un  is  the  barrel  or  inner  core.  The  gun  has,  we 
are  informed,  attracted  much  attention,  and  there  are  not  wanting  those  who  predict 
that  it  will  effect  a  revolution  in  heavy  ordnance. 


[IndoBaro.] 

Bureau  of  Ordnance,  Navy  Department, 

March  10, 1871. 

Sir  :  We  have  carefully  examined  the  model  of  a  perforated  re-enforce  gun  and  the 
accompanying  descriptions  and  discussion  of  the  theory  upon  which  it  is  constructed, 
presented  by  Mr.  John  A.  Terrell. 

We  will  first  consider  it  in  relation  to  its  resistance  to  a  bursting  force.  It  is  evident 
to  us  that,  if  an  equal  number  of  conical  holes  were  drilled  in  a  solid  casting,  the  break 
of  continuity  in  each  circular  element  must  weaken  the  gun,  and  we  do  not  think  that 
this  loss  of  strength  is  compensated  by  boring  the  casting  to  relieve  cooling  strains. 
All  the  experiments  hithei-to  made  show  that,  owing  to  their  unequal  elasticity  and 
expansibility,  it  is  impossible  to  insert  a  steel  tube'in  a  cast-iron  gun  in  such  a  manner 
as  to  aiford  a  continuous  support  to  the  tube ;  therefore  we  must  rely  on  the  tube 
alone  to  sustain  the  effect  of  tne  charge.  If  we  do  this,  we  have  at  once  a  steel  gun, 
and,  hitherto,  no  steel  gun  has  been  made  to  certainly  sustain  large  charges. 

The  principal  object  of  these  conical  openings  is  to  allow  a  greater  suriace  for  radia- 
tion 01  heat,  which,  according  to  the  ^'heat  theory,^'  is  an  important  element  in  caus- 
ing the  rupture  of  cannon. 

AlthoujB;h  it  would  at  first  appear  that  the  surface  of  the  bore,  which  is  in  contact 
with  the  inflamed  gases  at  a  high  temperature,  would  be  raised  to  something  near  tkat 
degree  of  heat;  yet,  during  the  experimental  firing  of  the  15-inch  gun  at  Pittsburgh, 
the  temperature  of  the  bottom  of  the  bore,  after  repeated  and  rapid  firinfi[,  was  only 
S:;^^,  the  temperature  of  the  external  air  being  40^.    It  is  also  a  matter  of  universal 
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naval  experience  that  the  coating  of  hees-wax,  with  which  the  naval  gun  is  always 
covered,  is  never  melted  by  the  most  rapid  firing  nnder  a  tropical  sun.    • 

It  is  therefore  very  doubtful  if  this  cause,  toe  difference  of  temperature  between 
the  internal  and  external  surfaces,  produces  the  serious  effects  attributed  to  it. 

As  this  objection  is  founded  on  theoretical  considerations,  it  can  only  be  satisfactorily 
snstaiued  or  refuted  by  the  actual  test  of  a  trial  gun  of  not  lees  than  10  inches  caliber, 
if  a  rifle,  or  15  inches,  if  a  smooth  bore. 

We  are,  very  respectfully,  your  obedient  servants, 

H.  K.  DAVENPORT, 

Captain  United  StaUe  Navy, 
WILLIAM  N.  JEFFER8, 

Coptotn  United  StaUi  Navy. 
Commodore  A.  Lui>ix>w  Case, 

Chiff  of  Bureau  of  Ordnance. 


OBJECTIONS  ANSWERED— OEKKRAL   DESCKIFTION    AND  ABGUMENT    IN    FAVOR    OF   TIIE 

IMPROVEMKNT. 

The  bursting  force  is  of  two  kinds,  namelv,  explosive  or  projectile  for^e  and  the 
expansive  force  of  heat  {  the  former  ceases  when  the  shot  leaves  the  gun,  while  the 
latter  is  increased  by  every  shot  fired  from  the  gun.  If  the  gun  is  composed  of  wrought 
iron  or  steel,  the  force  of  this  internal-heat  expansion  must  be  sustained  by  the 
strength  of  the  wall  alone.  The  nature  of  wrought  iron  or  steel  precludes  the  idea 
of  its  accommodating  this  expansion  by  the  compressibility  of  the  walls,  for  there  is 
little  or  none  of  it  in  such  metal.  Hence  the  experience  of  the  Ordnance  Department, 
*'  that  hitherto  no  steel  gun  has  been  made  to  certainly  sustain  large  charges."  If  the 
walls  are  thick,  certainly  not. 

And  I  may  add  the  same  of  wrought  iron.  In  practice,  its  use  in  such  guns  has 
shown  only  a  small  improvement ;  instance  the  "  Peacemaker''  on  board  the  steamship 
Princeton.  If  the  gun  is  fired  rapidly  with  large  oharees  of  powder  and  heavy  conicaa 
shot,  the  heat  from  such  discharges  must  increase  the  radius  and  longitude  of  the 
bore.  If  the  gun  be  a  heavy  one,  with  thick  walls,  its  thickness  must  prove  a  point  of 
weakness,  because  the  gun  will  remain  unexpanded  on  the  outsiae,  but  will  be 
expanded  on  the  inside.  If  there  is  much  porosity  in  the  metal — and  there  will  be 
some  if  it  is  made  of  cast  iron — as  the  heat  expands,  the  inside  metal  will  compress,  or 
the  porous  quality  will  be  forced  together  if  the  firing  be  continued  long  enough  to 
force  this  spongy  quality  into  a  solid  mass,  when,  if  this  increasing  cause  be  continued, 
the  ^n  must  soon  become  so  strained  that  a  rupture  will  ensue.  And  we  infer  thai 
this  IS  one  reason  whv  manv  artillerists  say  that  in  practice  "  a  thick  wall  in  a  large 
enn  is  a  point  of  weakness ;''  that  it  is  not  a  positive  insurance  against  the  bursting 
force,  and  more  especially  is  this  the  case  if  the  metal  of  which  the  gun  is  composed 
is  wrought  iron  or  steel. 

The  unequal  expansion  of  heat  operating  on  a  mass  of  metal  that  has  been  unequally 
or  unevenly  cooled,  must  have  a  very  great  influence  in  the  destruction  of  many  valuable 
guns  of  large  caliber.  This  force  is  unquestionably  unmanageable  in  an  ordinarily 
constructed  large  gun,  and  is  destruction  to  it  unless  some  avenue  is  provided  for  its 
harmless  escape.  We  present  our  perforated  re-enforce  as  a  rational  remedy  for  this 
defect.  Nearly  all  scientific  men  adroit  the  correctness  of  the  ^'  heat  theory,"  but  so 
far  as  we  know  it  has  had  no  satisfactory  test.  We  propose  to  make  this,  but  before 
we  proceed  to  do  so  on  our  own  account,  we  ask  the  Government  to  do  it,  for  if  any- 
bod V  is  to  be  benefited  by  it  it  will  be  our  Grovernment. 

It  a  lanj^  gun  with  thick  walls  be  made  of  cast  iron  upon  the  Rodman  plan,  the 
surface  of  the  bore  will  doubtless  be  contracted  and  show  less  porosity,  but  as  it  has 
not  been  perfectly  steeled  it  will,  by  use,  in  a  short  time  resume  its  former  porosity ;  at 
all  events,  the  wall  of  such  a  gun  will  be,  to'a  certain  extent,  compressible,  much  more 
BO  indeed  than  that  of  a  steel  or  a  wrought-iron  one. 

The  practical  result  is  apparent,  that  the  wall  of  such  a  gun  will  compress  under 
strain  to  a  very  great  extent,  and  in  many  instances  will  accommodate  this  internal 
expansion.  But  if  the  expansion  is  greater  than  the  compressibility  of  the  metal  a 
rupture  will  ensue  and  a  failure  will  be  the  result.  Hence  the  great  fatality  attending 
steel  guns.    We  think  this  must  be  plain  to  any  constructor  of  ordinary  experience. 

If  the  gun  be  made  of  cast  iron  on  the  Dahlgren  'plan,  its  power  of  endurance  will 
be  greater,  but  even  in  this  regard  they  are  limited,  for  the  reasons  before  stated.  It 
most  be  remembered  that  I  am  speaking  of  heav^^  guns,  with  thick  walls,  using  large 
charges  and  solid  conical  shot,  and  to  be  fired  rapidly,  as  occasion  and  emergency  may 
require. 

In  conneotiop  with  the  foregoing  it  is  desirable  to  know  why  guns  of  ordinary  cali- 
ber and  thickness  of  wall  are  safe  and  durable,  while  nearly  all  rifles  larger  than  30- 
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poanders  are  utterlv  unsafe  wken  fired  rapidly  with  large  charges  and  elongated  shot. 
Why  may  not  the  thick  walls  of  a  10-inch  giin  he  made  strong  enough  to  stand  the 
pressure  of  a  proportional  charge  as  well  as  the  thinner  walls  of  an  ordinary  field-piece  f 
And  why  has  the  massing  of  various  met-als  in  divers  methods  ahont  the  chamber  left 
the  strongest  walls  more  liable  to  explode  than  thinner  and  weaker  ones  f  The  uni- 
form pressure  of  exploding  gunpowder  is  measurable  and  so  is  the  strength  of  metal. 

Captain  Andrew  Noble,  F.  R.  S.,  in  his  researches  upon  the  explosive  force  of  gun- 
powder, says,  upon  the  subject  of  the  tension  of  powder-gases,  that  they  were  "  gener- 
ally registered  extravagantly  high."  *^  Experiments  had  shown  the  pressure  of  R.  L. 
G.  powder  to  be  about  32  tons  to  the  square  inch.  The  pressure  inaicated  by  the  L. 
G.  powder  was  37  tons  on  the  square  inch." 

The  following  are  the  practical  conclusions  deduced  from  the  investigations : 

First.  The  maximum  of  pressure  of  fired  gunpowder  is  not  much  above  40  tons  to 
the  square  inch. 

Quare:  If  40  tons  to  the  square  inch  is  the  maximum  of  pressure  of  fired  gunpow- 
der, what  breaks  the  steel  guns  f  It  cannot  be  caused  by  the  projectile  force  alone. 
Does  it  not  look  like  the  unequal  expansion  of  heat  has  something  to  do  with  it  f 

Second.  In  large  guns,  owing  to  the  "  violent  oscillations  produced  by  the  ignition 
of  a  large  mass  of  powder,  the  pressure  of  the  gas  is  liable  to  be  locally  exalted  even 
above  its  normal  tension  in  a  perfectly  closed  vessel ;  and  this  intensification  of  pres- 
sure endangers  the  gun,  without  adding  to  its  useful  effect." 

Third.  Where  large  charges  are  made,  quick-burning  powder  increases  the  strains 
upon  the  gun  without  augmenting  the  velocity  of  the  snot. 

Fourth.  The  position  of  the  vent  or  firing-point  exercises  an  important  influence  on 
the  intensity  of  wave-action,  and  in  further  enlarging  the  dimensions  of  heavy  guns 
we  must  look  to  improved  powder  and  improved  methods  of  firing  the  charge,  so  as 
to  avoid  as  much  as  possible  throwing  the  ignited  gases  into  violent  oscillation. 

Fifth.  That  in  all  cases  it  is  desirable  to  have  the  charge  as  short  as  possible,  so  as 
to  reduce  the  run  of  the  gas  to  the  shortest  limit  Hence  increase  of  the  diameter  of 
the  gun.  by  shortening  the  charge,  tends  to  save  the  gun  from  abnormal  strains. 

By  reierring  to  the  cut  of  our  muzzle-loader  you  will  notice  that  the  igniting-tnbe, 
or  vent,  is  central,  the  powder  is  ignited  at  the  base  of  the  shot,  the  gas  overcoming 
its  inertia,  the  powder  burning  backward,  thus  obviating  that  violent  oscillation, 
giving  the  shot  an  accelerating  motion. 

By  this  arrangement  the  combustion  of  the  powder  is  slightly  prolonged ;  at  least  the 
full  forces  of  all  the  gases  is  not  put  into  sucn  a  state  of  violent  osciOation  as  would 
be  the  case  if  ignited  at  the  bottom  of  the  powder-bed  or  at  a  side  vent.  We  thus 
avoid  the  danger  of  abrasion  and  deterioration. 

Should  the  breech-block  or  screw-plug,  through  which  the  vent  is  made,  become  de- 
teriorated from  long  use  by  rapid  and  continuous  firing,  it  can  be  removed  and  a  new 
one  substituted.  By  this  arrangement  we  lengthen  the  lives  of  our  heavy  guns  beyond 
the  time  of  allotment  by  the  regulations. 

It  will  be  observed,  from  the  printed  description  of  our  proposed  gnq,  that  the  re-en- 
force is  to  be  cast  with  eight  rows  of  perforations  disposed  in  equilateral  triangles ; 
these  apertures  are  to  be  lormed  by  cores  set  in  the  mold  or  flask ;  in  this  manner 
we  multiply  the  eooling  sarface,  the  requisite  tensile  strength  is  obtained  with  less 
danger  or  flaws  and  neutralizing  strains. 

You  will  please  notice  in  the  small  exemplifying  model  that  the  walls  of  the  re-enforce 
are  to  be  of  great  thickness;  whatever  amount  of  metal  which  may  be  necessary  to 
take  out  of  it  to  form  these  apertures  is  to  be  added  to  the  thickness  of  the  wall. 

By  examining  the  model  and  the  cuts  you  observe  that  there  is  about  as  much  metal 
resting  against  the  core  or  barrel  (and  sustaining  it)  as  there  is  on  the  outside  of  the 
gun. 

In  constructing  a  dO-inch  gun  on  this  plan,  the  wall  of  the  bore  or  barrel  would  be 
five  inches  thick,  or  one-fourth  the  diameter  of  the  bore ;  five  inches  will  then  be  the 
diameter  of  the  apex  of  the  conical  apertures.    (See  cut  Figs.  3  and  4.) 

But  to  make  sure  of  giving  ample  strength  to  our  first  experimental  gun,  we  will 
reduce  the  diameter  of  the  apex  to  about  two  and  a  half  inches. 

Referring  to  cut  Fig.  3,  and  taking  the  point  eqnidist-ant  on  the  inside  of  the  core, 
(which  wiu  give  the  angle  of  truncation,)  we  will  have  about  the  same  amount  of 
metal,  or  strength  of  wall,  at  ever^  point  in  the  re- enforce  from  thecascable  to  a  pdint 
beyond  the  trunnions,  as  is  shovni  in  the  cut.  The  trunnions  are  cored  and  cast  hollow, 
but  the  amount  of  metal  taken  out  to  form  the  aperture  is  supplied  to  their  size.  By 
this  arrangement  the  heat  cannot  remain  any  length  of  time  at  that  i>oint,  but  will  be 
radiated  away.  Solid  trunnions  have  a  tendency  to  act  as  a  compass,  holding  the  out- 
side of  the  gun  at  that  point  against  an  expanded  inside ;  hence  the  perforation.  The 
eore  or  barrel  is  to  be  constructed  of  the  strongest  metal,  to  be  tested  by  hydraulic 
pressure.  The  iron  re-enforce,  having  been  trued  out,  is  slightly  expanded  by  heat. 
VVben  the  barrel  is  placed  inside  of  it,  the  re-enforee  shrinks  firmly  om  the  core  and 
becomes  aii  interval  support  to  it. 
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So  far  as  the  unequal  elasticity  and  expansibility  of  steel  and  iron  is  concerned,  (if 
we  have  not  made  a  wrong  estimate,)  it  is  exactly  what  we  want. 

Dr.  Joule,  at  a  meeting  of  the  Literary  and  Philosophical  Society,  Manchester,  stated 
that  the  experiments  of  Lavoisier,  Laplace,  Sraeton,  Dnlong,  Petit,  and  of  Toughton 
gave  a  less  expansion  by  beat  to  steel  than^  iron,  especially  if  the  former  be  in  an 
nntempered  state. 

We  are  satisfied  that  our  experiments  justify  ns  in  accepting  the  above  as  true.  So 
much,  then,  for  the  expansibility  of  steel,  and  if  we  are  correct  in  our  estimates,  steel 
is  exactly  suited  for  our  core  or  barrel.  It  must  be  remembered  here  that  it^eqnires 
the  frequent  beating  of  steel,  and  that  to  a  temperature  212^,  before  there  is  a  proba- 
bility of  relaxing  the  rigid  cohesion  of  its  particles.'  This  much  for  the  strength  of 
stoel.  But  grant  (if  you  please)  that  the  elasticity  and  expansibility  of  the  steel  core 
and  iron  re-enforce  is  unequal,  we  think  you  will/>bserve  that  we  have  made  ample 
provision  for  it.  We  admit  that  it  would  be  a  failure  in  practice  to  '^  insert  a  steel 
tube  in  a  cast-iron  gun  "  with  solid  walls.  But  we  do  Qot  admit  that  we  cannot  do  it 
in  a  perforated  wall,  for  we  do  know  that  we  have  done  it. 

It  IS  true  that  we  have  not  a  continuous  support,  but  we  have  what  will  prevent 
the  gun  bursting,  and  that  is  an  interval  support.  But  we  can't  see  that  we  rely  alone 
on  the  steel  tube  to  sustain  the  effort  of  the  oharge,  for  most  certainly  does  the 
re-enforce  sustain  and  support  the  tube  at  intervals,  to  say  the  least  of  it.  But  we  do 
say  that  the  support  is,  in  practice,  a  continuous  one,  and  proceed  to  proof  by  oompari- 
son. 

If  a  continuous  support  is  so  neeessary  to  sustain  a  force,  why  is  it  that  in  the  con- 
struction of  our  railroads  an  interval  support  is  furnished  to  the  track-bar  instead  of 
a  continuous  one  f 

The  native  elasticity  of  the  track-bar  Is  preserved  if  supported  at  intervals  by  cross- 
ties,  and  this  yon  will  find,  to  be  a  very  important  part  of  its  strength. 

If  you  wish  to  break  a  bar  of  steel,  deprive  it  of  its  elasticity  by  placing  it  in  con- 
tact with  a  perfectly  solid  body,  and  strike  it  a  heavy  blow  immediately  over  that 
I>oint  of  contact,  and  you  will  find  it  quite  easily  broken ;  but  the  reverse  will  be  the 
result  if  the  bar  is  not  deprived  of  its  elasticity.  In  the  latter  case  it  will  give,  wlien 
struck,  with  the  blow,  and  thus  prevent  the  crushing  effect  of  the  stroke.  Tlie  infer- 
ence to  be  drawn  from  the  above  illustration  is  that  a  very  small  amount  of  elasticity 
will,  it  is  confidently  believed,  have  a  decided  t-endenoy  to  prevent  a  rupture  in  a 
gun,  iirovided  it  is  furnished  to  the  outside  of  the  gun,  to  compensate  for  the  inside 
expansion. 

We  find,  in  the  construction  of  wire  suspension-bridges,  that  the  interval  support 
provided  in  their  construction  is  justly  considered  a  point  of  strensth,  and  it  so  stauds 
in  theory  and  proof.  Such  a  structure  will  endure  the  variations  of  temperature  longer 
than  a  bridge  with  continuous  sides,  made  of  solid  cast  or  wrought  iron  with  unbroken 
or  continuous  walls,  because  there  is  some  elasticity  in  the  former  where  the  continuity 
is  broken,  and  none  in  the  latter  where  it  romains  intact.  Again,  and  to  illustrate  the 
operation  of  heat  in  a  large  casting,  the  larger  it  is  the  lees  solid  will  its  interior  be 
when  cooled,  because,  at  the  last  point  of  cooling  (as  the  mass  of  met^l  sets)  it  will 
show  an  unequal  porosity  according  to  its  uneiinal  cooling,  and  the  consequence  will 
be  that  it  will  possess  less  uniform  strength  to  resist  a  direct  force  not  possessing  a 
uniform  density.  This  being  the  case,  the  operation  of  heat  upon  the  mass  would  ex- 
pand it  more  in  some  places  than  at  others;  the  expansion  would  be  unequal,  causing 
it  to  warp  and  crack,  and,  finally,  to  fail  in  its  office  of  support.  But  this  is  not  so  likely 
to  be  the  case  with  the  wire  bridge,  because  the  metal  used  in  its  construction  is  not 
deprived  of  its  native  elasticity  to  prevent  its  yielding  to  the  weight  upon  it  and  to 
the  pressure  caused  by  the  expansive  force  of  heat,  it  ^Bing  slightly  elastic,  which  is 
an  important  point  in  its  strength.  In  like  manner  will  it  be  with  the  wall  of  a  large 
gun,  if  this  provision  is  made,  by  using  a  re-enforce  or  interval  snpport  to  the  barrel  of 
the  gun,  casting  it  on  cores,  causing  it  to  cool  more  evenly,  with  fewer  internal  fissures 
or  fiaws.  We  observe  this  principle  in  buildings  constraeted  with  arched  openings 
formed  in  one  of  the  side  walls,  while  the  opposite  wall  would  be  constructed  entire. 
Both  walls  are  required  to  support  joists  for  additional  stories,  and  no  practical  me- 
chanic would  think  that  the  wall  with  the  arched  openings  in  it  would  be  moro  liable 
to  fail  in  its  office  of  support  than  the  entire  wall,  notwithstanding  the  continuity  in 
it  is  broken ;  but  this  appears  not  to  impair  its  strength.  An  interval  support  seems 
to  answer  the  purpose  of  furnishing  a  snpport  on  the  perforated  side-wall  equal  to  that 
found  in  the  entire  wall. 

Why  will  not  this  same  principle  of  an  interval  support  be  adequate  to  resist  all 
the  force  in  a  large  gun  f 

There  is  scarcely  a  doubt  but  that  the  unequal  expansion  of  heat  has  greatly  assisted 
in  the  destruction  of  many  very  valuable  guns  of  large  caliber,  and  more  especially 
has  it  been  the  case  with  guns  made  of  wrought  iron  and  steel,  the  metal  in  such  guna 
being  less  porous  than  cast  iron,  consequently  less  compressible. 

Doubtless  this  is  one  reason  why  the  Dahlgren  guna  have  shown  so  much  enduranca 
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in  oar  naval  contebte,  and  it  is  believed  by  many  intelligent  officers  and  mecbanics 
that  this  result  is  attributable  to  the  fact  of  its  being  cast  solid  and  bored  out  to  form 
the  barrel.  By  this  process  it  is  made  to  possess  more  porosity  in  its  walls  and  is  more 
compressible.  But  if  this  gun,  with  all  of  its  porous  quality  and  compressibility,  is 
subjected  to  continuous  and  rapid  firing  with  large  charges  of  powder  and  solid  conical 
shot,  the  metal  in  it  would  soon  become  compressed  to  the  extent  of  its  compressibility 
by  the  force  from  within,  and  would  then  be  no  safer  than  a  steel  or  wrought-iron  one. 

The  thinness  of  the  walls  in  our  field-gnns  is  doubtless  one  reason  why  they  so  seldom 
explode^ 

The  opening  in  onr  re-enforce  for  large  guns  provides  for  the  escape  and  radiation  of 
heat  from  a  dangerons  point,  and  also  famishes  a  small  amount  of  elasticity  to  the 
ontside  of  the  gun  to  compensate  for  the  inside  expansion  caused  by  heat  from  rapid 
firing,  friction,  compression,  and  the  resistance  of  the  solid  diot.  This  heat  increases 
the  raidius  as  well  as  the  longitude  of  the  bore  against  a  comparatively  cold  outside, 
which  does  not  become  sufficiently  hot  (ontside)  by  rapid  firing,  even  under  a  tropical 
sun,  to  melt  the  coating  of  wax  with  which  the  Navy  guns  are  always  covered. 

But  it  is  not  so  much  heat  that  breaks  the  heavy  gun  as  it  is  the  unequal  expansion 
caused  by  it  that  greatly  assists  in  doing  this.  Fire  a  gun  rapidly  with  a  wet  blanket 
on  the  outside  to  keep  it  cool,  and  the  gun  will  crack  from  the  unequal  heating,  and  if 
the  gun  is  a  large  one,  with  thick  walls,  it  will  the  more  surely  explode.  But  reverse 
it,  if  you  please.  In  the  place  of  the  wet  blanket  on  the  ontside  of  the  gnu  apply  heat 
to  it,  so  that  the  ontside  of  the  gun  is  expanded  equal  to  that  of  the  inside,  and  the 
gun  will  not  explode,  and  if  the  gnn  is  a  large  one,  with  thick  walls,  made  of  steel  or 
wrought  iron,  it  will  the  more  surely  not  explode. 

A  very  simple  experiment  may  be  had  to  prove  this  by  placing  a  glass  tumbler  in 
cold  water  and  pouring  boiling  water  into  it;  the  contraction  of  the  outside  by  cold 
and  the  expansion  of  the  inside  by  heat  causes  it  to  break.  But  reverse  it;  subject  the 
inside  and  outside  of  it  to  a  graduated  heat  at  the  same  time,  and  it  will  never  break. 
So  that  it  must  appear  plain  that  it  is  the  power  of  unequal  heating  or  unequal  cool- 
ing that  plays  such  havoc  with  onr  heavy  guns. 

Some  intelligent  mechanics  seem  to  think,  on  a  first  inspection  of  our  model,  that  the 
gun  will  be  strong  enough  radially,  but  laterally  it  will  be  defective  in  point  of 
strength ;  that  the  wall  of  the  core  or  barrel  being  only  about  five  inches  thick  in  a 
20-inch  gun,  it  will  pull  in  two  from  the  foroe  of  the  gases  acting  against  the  projectile 
and  breech-block. 

But  evidently  this  opinion  is  erroneons,  l>ecaase  the  heat  of  discharge  expands  the 
core  against  the  re^nfixee,  and  the  adhesion  of  the  parts  (core  and  re-enlbrce)  furnishes 
dguble  the  support  and  strength  required. 

As  before  stated,  the  conical  apertures  supply  a  small  amount  of  elasticity  to  the 
outside  to  compensate  for  Inside  expansion,  the  smallest  amount  of  which,  in  many 
instancee^  doubtless  prevents  a  rupture. 

So,  in  like  manner,  will  this  cause  act  in  other  constructions. 

The  construction  of  an  ordinary  wagon- wheel  is  in  point.  The  pressure  hinges  in 
the  hub,  and  is  received  at  the  rim  ot  the  wheel,  supported  by  the  spokes,  which,  are 
an  interval  support,  in  which  the  continuity  is  broken,  and  withal  is  one  of  the  finest 
combinations  or  mechanical  strength  to  be  found. 

Would  its  power  of  endurance  be  improved  by  making  the  continuity  of  the  spokes 
complete,  or  solid  from  rim  to  hub  f        4 

If  we  do  this  we  deprive  it  of  its  elasticity,  which  would,  in  a  practical  point, 
destroy  the  strength  of  the  vehicle  upon  which  it  is  to  be  used,  and  if  so  constructed 
throughout  would  not  possess  that  power  so  necessary  to  resist  the  impact  received 
from  rongh  thoroughfares  in  trundling  its  ponderons  loads. 

It  is  confidently  expected  that  onr  perforated  re-enforce  or  interval  Jacket-support, 
when  fairly  considered  in  all  of  its  points,  will  prove  a  rational  remedy  for  the  defects 
known  to  exist  in  heavy  ordnance,  and  that  it  will  be  fully  able  to  sustain  double  the 
pressure  required,  and  also  furnish  an  escape  for  a  silent  and  iusidions  agent  which 
has  heretofore  been  unmanageable  and  ucicontrolled. 

A  gun,  when  subjected  to  hydraulic  pressnre,  sustains  a  direct  force.  The  action  of 
the  water  does  not  change  the  structure  of  the  metal ;  but  under  rapid  firing  the  gnn 
is  not  only  required  to  sustain  the  force  of  the  gases  of  bnruing  gunpowder,  conpled 
with  the  resiHtance  of  the  shot,  but  it  must  sustain  the  pressnre  of  the  expansive  loixse 
of  heat,  which  does  change  the  structure  of  metal  by  unequal  expansion,  tuns  breaking 
up  the  fibrons  continuity  of  the  rigid  cohesion  of  its  particles. 

It  appears  that  steel  has  not  given  satisfactory  results  as  a  metal  for  large  gans  ; 
consequently  it  has  been  condemned  or  rejected  for  such  purposes.  It  certainly  is  a 
stronger  metal  than  iron,  and  if  it  is  manipulated  according  to  the  laws  of  its  nature, 
it  win  make  the  most  durable  gun. 

But  the  long  and  short  of  the  whole  matter  is  that  a  thin- walled  gun,  made  of  steel, 
or  any  other  metal,  supported  by  a  perforated  re-enforce,  is  the  principal  feature  to 
which  we  wish  to  call  the  attention  ot  the  board  of  ordnance.    The  Ordnance  Depart- 
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ment  seem  disposed  to  accept  the  failnre  of  Mr.  Norman  Wiard^s  te8t-<:^nn8  as  final ; 
but|  after  all,  is  not  the  fundamental  theory  of  Wiard's  correct  f  Donbtless  the  man- 
ner of  applying];  it  in  his  Trenton  gnu  was  erroneous,  and  I  am  surprised  that  he  ever 
consented  to  its  being  fired,  for  most,  certainly  his  air-chambers  in  that  gun  were  no 
remedy  for  the  defects  designed  to  be  corrected,  bnt,  on  the  contrary,  were  weakening 
in  every  particular,  and  hence  the  explosion. 

We  contend  that  when  it  is  desired  to  construct  large  gfuns  there  are  two  points 
which  must  be  accomplished,  and  if  they  are  successfully  gained  the  means  employed 
art)  unimportant ;  these  are  strength  and  dnrability. 

The  objection  to  steel  as  a  gun-metal,  "  because  hitherto  no  steel  enn  has  been  made 
to  certainly  sustain  large  charges,"  should  not  prejudice  its  use  in  the  ooostruotion  of 
heavy  guns. 

The  experimental  firings  had  at  Pittsburgh  with  a  15-inoh  gun  seem  to  be  well 
authenticated. 

It  would  seem  difficult,  however,  to  get  up  and  maintain  a  high  degree  of  tempera- 
ture in  a  15-inch  gnn  with  sixty  pounds  of  powder  when  the  external  temperature  of 
the  air  was  at  40^.  The  gun  would  seem  to  be  too  large  in  caliber  to  hold  it  and  the 
amount  of  powder  full  small  to  maintain  it  any  considerable  length  of  time  under  these 
circnmstances.  « 

The  practical  inference  is  that,  as  the  15-inoh  gun  at  Pittsburgh  *^  stood  repesited  and 
rapid  firings,"  it  will  do  it  under  all  circumstances. 

if  a  cast-iron  gun  will  endure  this  pressure,  why  will  not  a  steel  one  sustain  it  f 
8teel  is  decidedly  superior  in  point  of  strength  to  iron,  and  why  is  it  that  a  gun  made 
of  it,  of  the  same  dimensions,  the  same  weight,  the  same  oalibw,  the  same  thickness  of 
wall,  will  not  snstain  large  charges  of  powaer  f 

This  question  has  been^ully  and  repeatedly  answered  in  this  paper,  and  it  is  unneces- 
sary to  refer  to  it  again  in  this  connection. 

But,  referring  to  the  experimental  tests  at  Pittsburgh.  While  in  this  instance  the 
gun  stood  the  proof,  yet  we  find  nearly  all  of  our  ordnance  officers  still  doubting  the 
safety  and  durability  of  our  heavy  ordnance.  If  our  heavy  grnns  are  as  perfect  as  the 
recent  experimental  firings  at  Pittsburgh  show  them  to  be,  why  is  it  that  the  Chief  of 
Ordnance  asked  Congress  during  its  session  last  winter  (1871)  for  an  appropriation  of 
two  hundre<i  thousand  dollars  to  make  a  practical  test  of  some  new  plan  to  construct 
better  and  more  efficient  large  guns  f  I  quote  from  the  report  of  the  Cbief  of  Ordnance 
for  the  year  1870,  page  9 : 

*^  In  my  opinion  it  is  highly  important  that  the  gun  should  be  made  and  tested ;  and 
I  earnestly  ask  that  Congress  be  requested  to  make  the  necessary  appropriation  for 
this  object,  of  $200,000. 

^*Tbe  principal  nations  of  Europe,  recognixing  the  great  importance  of  having  reli- 
able gnus  of  large  caliber,  have  expended  very  large  sums  of  money  in  experiments  to 
determine  in  what  manner  and  of  what  material  they  should  be  made. 

"  So  important  is  it  to  the  country  that  we  should  at  least  find  out  how  such  guns 
should  be  made,  (and  it  can  only  be  done  by  experiment,)  that  no  sum  of  money  that 
may  be  necessary  to  the  end  can  be  too  great  to  be  expended  for  such  an  object. 

^*  The  armaments  for  the  forts  must  be  prepared  in  time  of  peace ;  it  will  bo  too  late 
to  do  it  when  war  comes." 

Here  is  the  admission  .of  the  head  and  front  of  our  Ordnance  Department,  virtually 
acknowledging  the  inefficiency  of  our  heavy ^uns,  and  that  they  do  not  know  how 
nor  of  what  material  to  make  them.  There  need  be  no  better  evidence  produced  than 
this  to  show  that  our  ordnance  officers  (as  well  as  all  others)  have  no  confidence  in 
the  heavy  guns  now  in  use. 

One  important  (j^nestion  mav  as  well  be  put  to  rest  here,  and  that  is  t>his:  If  the  un- 
equal expansion  ot  the  metal  of  which  a  large  gun  is  composed,  produced  by  heat  of  dis- 
charge, cu»es  not  break  it,  what  doesf  If  not,  why  not?  The  uniform  pressure  of 
exploding  gunpowder  is  measurable,  and  so  is  the  strength  of  metal. 

We  know  that  guns  of  ordinary  cani>er  and  thickness  of  wall  are  safe  and  durable, 
while  nearly  all  riflns  larger  than  30-pounders  are  unsafe  when  served  rapidly  with 
eUmgated  shot  and  heavy  charges.  Why  may  not  the  thick  walls  of  a  10-iuch  gun  be 
made  strong  enough  to  stand  the  pressure  of  a  proportional  charge  as  well  as  the  thinner 
walls  of  an  ordinary  field-piece  f  And  why  has  the  massing  of  various  metals  in  divers 
methods  abont  the  chamber  left  the  strongest  walks  more  liable  to  explode  than  thinuer 
and  weaker  ones  f  And  why  will  not  steel  make  the  strongest  gun  in  the  world  f  Our 
Ordnance  Bureau  pronounce  against  it,  and  say  no  steel  gnn  has  ever  been  produced  to 
certainly  sustiun  large  charges. 

But  we  would  (in  as  modest  way  as  we  can)  insist  that,  if  the  laws  governing  the 
strength  of  steel  or  any  other  metal  be  provided  fur  in  a  rational  manner,  it  will  make 
the  strtiugest  and  most  efficient  gun  the  world  has  ever  seen. 

And  now  we  come  to  answer  the  latter  part  of  the  objections  of  the  Navy  board,  and 
simply  say  that  the  objection  here  made  cannot  be  founded  upon  practical  principles, 
because  all  practical  experiments  and  known  laws  go  to  prove  the  rationality  and 
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reasonableness  of  the  plan  or  remedy  herein  proposed,  and  that  the  objection  is  entirely 
theoretical  and  has  not  the  semblance  of  the  practical  abont  it. 

Of  course  the  test  as  proposed  of  a  15-inch  smooth-bore  or  a  10-inch  rifle  will  afford 
ample  proof.  If  the  plan  proposed  shonld  meet  the  approbation  of  the  examining 
board,  we  desire  a  recommendation  to  Congress  for  a  suitable  appropriation  for  this 
object.  Should  the  Government  order  three  test-^^ns  made,  and  if  they  shonld  stand 
the  test,  the  guns  would  certainly  be  worth  what  they  cost.  • 

Private  iudividnals  have  subscribed  an  amount  sufficient  to  test  this  plan  with  two 
large  guns;  but  before  we  proceed  with  their  constmction  we  ask  the  opinion  of 
ygur  board  of  officers  as  to  the  feasibility  of  our  proposed  plan  for  making  heavy 
ordnance,  with  a  recommendation  to  Congress  for  an  appropriation  for  this  object  if  it 
shonld  be  approved. 

It  will  be  observed,  by  referring  to  the  cut  of  our  muzzle-loader,  that  we  do  not  pro- 
vide conical  openings  in  the  wall  of  our  re-enforce  the  entire  length  of  it.  Tiie  inventor 
has  conducted  some  troublesome  experiments  in  order  to  determine  the  force  of  the 
shot  the  moment  it  left  the  gun,  at  every  point  along  the  barrel.  To  do  this,  he  re- 
sorted to  a  plan  (as  proposed  by  Migor  Hanscom,  the  constructor  of  the  steamer  Kear- 
sarge)  as  follows : 

Procuring  a  small  field-piece  with  a  thick  wall,  it  was  loaded  with  regulation  charges 
nsing  a  spherical  shot,  firing  it  against  a  solid  oak  target  firmly  bolteS  together,  each 
section  being  in  thickness  equal  to  the  diameter  of  the  shot,  and  all  backed  by  a  stone 
wall.  The  gun  was  placed  within  twelve  inches  of  the  target  and  fired,  the  penetra- 
tion noted.  With  a  double-acting  drill  a  hole  was  cut  through  the  wall  of  the  gun 
down  to  the  powder-bed  equal  in  size  to  that  of  the  bore  of  the  gun,  and  at  right 
angles  with  the  plane  of  bore. 

A  spherical  shot  was  driven  into  this  vertical  chamber  ev%n  with  the  plane  of  bore 
to  the  powder-bed.  The  gun  was  loaded  as  before  and  tired,  with  a  target  duly 
arranged  to  receive  the  vertical  shot,  which  was  placed  twi^lve  inches  above  the  gun* 
and  firmly  secured,  noting  the  vertical  and  horizontal  penetrations.  In  like  manner 
were  chambers  drilled  at  different  points  along  the  barrel  of  the  gun  and  fired  as  before, 
with  a  note  of  each  x>enetration,  vertical  and  horizontal. 

Finally  five  shots  were  weighed — ^the  one-tenth  of  their  weight  was  the  charge  of 
powder  put  into  the  gun — four  shots  having  been  previously  driven  into  the  vertical 
chambers^down  even  with  the  bore,  the  gun  being  regularly  loaded  with  a  spherical 
shot  as  before.  The  gun  was  fired,  and  the  four  vertical  penetrations  and  the  one 
horizontal  were  severally  noted. 

By  this  experiment  it  was  found  that  the  greatest  vertical  penetration  was  at  or  near 
the  trunnions ;  nearer  to  the  muzzle  the  vertical  penetration  was  very  slight,  the  shot 
making  only  abont  a  quarter-diameter  penetration.  Consequently  we  have  conformed 
the  wall  of  our  ^n  (re-enforoe)  to  the  line  of  these  vertical  penetrations,  (see  cut.  Fig. 
1,)  and  we  are  inclined  to  believe  that  we  will  hazard  veiy  little  by  making  our  trial 
gnn  after  this  model. 

An  account  of  this  experiment,  accompanied  by  a  sketch,  was  sent  to  the  Bureau  of 
Ordnance,  Navy  Department,  care  of  Captain  J.  D.  Brandt,  chief  clerk. 

Furthermore,  in  answer  to  the  first  part  of  the  objection,  concerning  a  number  of 
''conical  holes  bein^  drilled  into  a  solid  casting,  the  break  of  continuity  in  each  circu- 
lar element  weakening  the  gun,  and  do  not  believe  the  loss  of  strength  is  compensated 
by  coring  the  casting  to  relieve  cooling  strains,"  &c.,  let  us  illustrate  this  by  compar- 
ing the  strength  of  a  solid  cast-iron  column,  weighing  say  four  tons,  with  one  of  the 
same  weight  and  height,  cast  hollow,  of  the  same  iron,  possessing  the  same  tenacity. 
The  power  possessed  by  each  column  to  sustain  a  direct  lorce  is  greatly  in  favor  of  the 
hoUow  column. 

Will  the  coring  of  the  casting  to  form  the  hollow  in  this  column  break  the  continuity 
and  weaken  the  casting?  Will  not  this  coring  relieve  the  cooling  strains  thrown  upon 
it  f  Is  it  not  thereby  rendered  more  efficient  and  competent  to  resist  a  direct  force  f 
Or  is  the  continuity  so  broken  as  to  weaken  the  casting!  Most  assuredly  not.  And  is 
not  the  re-enforce  of  our  gnu  composed  of  apertures  substantially  the  same  in  principle 
(in  point  of  strength)  as  tiie  interval  support  which  would  be  furnished  by  a  row  of 
columns  to  support  a  structure — to  resist  or  sustain  a  force  f 

Aavanttiges  over  the  pretent  hecwy  ordnanoe. — ^The  gnn  is  furnished  with  a  very  thick 
perforated  re-enforce,  furnishing  an  increased  radiating  surface  extending  to  the  very- 
center  of  the  gun,  which  is  intended  to  prevent  the  accumulation  of  heat  at  a  danger- 
ous point,  and  is  provided  with  a  wall  constructed  upon  scientific  principles,  whicn  it 
is  believed  will  overcome  the  expansive  force  of  unequal  heating,  possessing  less 
l)oro8ity,  but  providing  more  elasticity,  owing  to  the  distribution  of  apertures  in  the 
re-enforce,  (distributed  in  equilateral  triangles,)  giving  about  the  same  amount  of  metal 
at  every  point  in  the  gun,  or  wall  of  the  re-enforce,  where  the  pressure  is  found  to  be 

Greatest.    The  strongest  and  best  metal  is  used  in  the  construction  of  the  core  or 
arrel  of  the  gnn,  ana  this  to  be  re-enforced  by  a  very  tough  iron  support, provided  with 
ventilations,  as  above  stated.    By  this  arrangement  the  effect  of  the  silent  and  insidi- 


CHIEF   OF    ORDNANCE.  447 

oua  force  of  heat  is  controlled,  and  the  gun  made  to  sustain  the  force  of  heavy  charges 
and  rapid  firing  superior  to  that  of  any  large  gun  that  the  world  has  ever  seen. 

Our  hreech-loader  is  practical,  and  will  prove  invaluable  in  the  turret  of  a  ship.  A 
practical  test  will  demonstrate  this.  If  there  shonld  be  any  abrasion  or  deterioration 
at  the  vent,  the  breech-block  may  be  renewed  at  a  trifling  expense,  which  would,  in 
many  instances,  save  a  valuable  gun  to  the  service. 

The  ignition  of  the  charge  is  central,  (but  is  not  shown  in  the  cuts ;)  the  powder  is 
ignited  at  the  base  of  the  shot,  the  explosion  is  backward,  the  gases  rushing  forward, 
overcoming  the  inertia  of  the  shot  at  first,  and,  in  eflect,  acting  upon  tbe  projectile 
with  an  accelerating  force,  by  which  the  sudden  and  violent  oscillations  are  obviated, 
and  must  be  still  greatly  lessened  by  the  use  of  improved  powder. 

The  gun  will  sustain  a  charge  sufficient  to  throw  solid  conical  shot  as  rapidly  as  it 
can  be  served  without  danger  of  explosion.  If  this  be  true,  a  ship  armed  with  these 
guns  would  sink  any  iron-clad  or  other  ship  of  war  that  now  fioats,  and  no  fort  or 
harbor  defense  now  in  existence  could  withstand  the  enormous  amount  of  solid  shot 
that  would  be  hurled  against  it  in  such  a  short  space  of  time.  Solid  shot,  with  in- 
creased charges,  i^pidly  fired,  will  batter  down  the  strongest  and  best  constructed 
defeases  known  to  modem  engineering. 

At  first  it  would  appear  that  the  conical  holes  in  the  re-enforce  would  incline  to 
weaken  the  casting,  but  a  trial  of  this,  even  on  a  small  scale,  shows  that  it  does  not 
do  it.  The  continuity  seems  to  be  broken,  but  if  the  wall  is  a  thick  one,  it  is  not 
broken,  for  there  is  a  continuous  support  in  one  line,  angling  or  zig-zag,  and  in  efl:ect 
Is  much  like  a  support  furnished  by  the  edge  of  a  piece  of  timber,  compared  to  its 
dat  or  side  support. 

Our  interval  sup|>ort  in  point  of  strength  is  equal  to  a  continuous  one,  for  who  has 
not  observed  buildings  constructed  with  arched  openings  (windows  and  doors)  made 
in  aside  wall,  and  it  supporting  additional  stories,  with  the  same  security  that  the 
entire  wall  did  on  the  opposite  side  f 

Here  we  have  an  interval  support  illustrated,  and  a  break  of  continuity  shown,  but 
we  fail  to  discover  even  in  this  case  a  point  of  weakness.  But,  of  course,  the  citation 
is  not  minutely  nor  strictly  applicable  to  the  construction  of  a  large  gun,  but  most 
certainly  is  a  liberal  comparison  upon  our  part  in  illustrating  the  capacity  of  an  inter- 
val support  to  sustain  a  direct  force. 

When  we  make  a  heavy  gnn,  we  aim  at  two  points: 

First.  To  provide  a  wall  that  will  sustain  the  pressure  of  the  largest  charges. 

Second.  To  further  provide  an  avenue  for  the  escape  of  heat,  knowing  it  to  be  a 
silent  and  insidious  agent,  which  if  allowed  to  remain  long  at  a  point  within  the  wall 
it  will  break  up  the  fibrous  continuity  of  rigid  cohesion.  And  for  this  reason  we  pre- 
sent our  perforated  re-enforce  ae  a  remedy  for  this  defect,  and  plead  for  its  adoption. 

The  plan  has  its  disinterested  friends;  amouj^  them  are  to  be  found  not  a  few  of  the 
brave  and  honored  who  have  graduated  in  military  and  naval  schools ;  men  who  have 
become  familiar  with  the  artillery  service;  men  who  have  fought  through  the  fire  and  , 
blood  of  rebellion,  and  by  meritorious  conduct  ascended  to  the  highest  pinnacle  of 
fame  known  among  men,  by  offering  their  lives  for  their  country's  cause.  ' 

These  men  have  had  ample  expenenoe  to  know  the  defects  in  heavy  ordnance.  And 
with  a  patriotic  desire  to  have  this  important  arm  improved,  they  indorse  the  per- 
forated re-enforce  for  heavy  guns. 

For  an  argument  in  favor  of  the  principle,  as  above  proposed,  we  cannot  be  at  a  loss 
t«  find  it  at  every  step.  Look  at  the  sides  of  an  iron  suspension-bridge ;  look  at  the 
supporting  bars,  cords,  chains,  and  wires.  In  this  the  continuity  seems  broken,  yet  it 
stands  the  test  in  proof.  Look  at  the  track-bar  of  a  railroad,  supported  at  internals  by 
cross-ties ;  this  is  not  a  continuous  support.  The  continuity  is  broken  in  this,  and  it 
would  at  first  seem  defective  in  its  office  of  support.    But  it  is  not ;  it  stands  in  proof. 

And,  finally,  look  at  this  re-enforce  gun.  It  possesses  more  elements  to  sustain  a 
force  than  any  solid- walled  gun  of  equal  dimensions  and  weight.  It  will  sustain  as 
much  force  as  any  solid-walled  gun  of  equal  weight,  under  hydraulic  pressure,  and 
more  of  the  explosive  force  of  ]K>wder  and  the  expansive  force  of  heat. 

It  must  be  remembered  that  the  perforated  re-enforce  gun  is  to  be  of  no  less  weight 
than  a  solid-walled  gun ;  the  amount  of  metal  which  is  taken  out  of  the  wall  to  furnish 
the  apertures  must  be  added  to  thickness  of  same.  So  that  a  10-inch  solid- walled 
gun  will  be  no  heavier  than  a  i)erforated  one  of  equal  caliber. 

Where  the  apex  of  the  cone-shaped  aperture,  or  opening,  (in  the  re-enforce,)  comes 
in  contact  with  the  barrel  or  core  of  the  gon,  the  latter  is  supported  by  a  circular 
arch,  and  thus  we  have  an  interval  support ;  and  a  test  will  show  it  to  be  of  more 
practical  utility  than  a  continuous  one. 

I  have  said  that  this  gun  will  sustain  larger  charges  and  heavier  projectiles,  under 
continuous  fire,  than  any  solid-walled  gun  of  equal  weight,  simply  because  the  gun  is 
constructed  so  that  the  heat  from  discharge  cannot  exert  any  force,  (beyond  that  which 
we  may  reasonably  expect  to  be  provided  for  by  the  compressibility  of  the  metal  in 
the  wall  of  the  gun ;)  the  power  exerted  by  it  is  obviated  by  an  avenue  for  its  harmless 
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escape.    Besides  this,  we  bare  a  wall  of  great  strength  and  thickDOSs,  superior  to  that 
of  any  solid-walled  gan  now  in  nse. 

HUtory  of  ike  invention, — Abont  the  year  1843  the  inventor  obtained  the  description 
of  a  large  wronght^iron  cannon,  in  which  he  took  qnite  an  interest.  The  gnn  was 
placed  on  board  of  the  United  States  steamship  Princeton,  under  command  of  Commo- 
dore Stockton.  The  steamship  was  returning  from  an  excursion  down  the  Potomac, 
having  President  Tyler,  with  his  Secretaries  and  their  families,  and  several  members  of 
Congress,  on  board.  By  the  bursting  of  this  gun  both  the  Secretaries  of  State  and 
Navy  were  killed,  and  quite  a  number  wounded,  some  of  them  mortally. 

The  inventor,  having  a  natural  taste  for  mechanics  and  for  the  investigation  of  phys- 
ical science,  was  incit^  to  take  up  this  question  and  investigate  the  failure  of  the  big 
gun  above  referred  to.  From  the  most  comprehensive  data  he  derived  the  theory  that 
the  rapid  firing  of  a  thick-walled  gun  must  produce  a  degree  of  heat  sufficient  to  cause 
unequal  expansion  in  the  mass  of  metal,  and  thus  create  cracks,  or,  at  least,  strains, 
sufficient  to  produce  rupture  when  re-enforced  by  the  pressure  of  a  subsequent  dis- 
cbar^.  No  gun  in  nse  was  so  constructed  as  to  be  guarded  against  the  silent  power 
of  this  insidious  agent.  The  inventor  believed  that,  with  the  requisite  strength  of  wall, 
durability  could  l^  attained  only  by  providing  for  the  harmless  escape  of  this  grea^^vol- 
canic  force.  He  made  a  small  model,  consisting  of  a  comparatively  thin  barrel,  sur- 
rounded by  a  thick  but  perforated  re-enforce,  and  exhibited  it  at  the  Department  in 
the  year  lt&2;  but  his  theory  was  regarded  as  paradoxical,  and  no  attention  was  paid 
to  it.  It  appeared  to  the  inventor  that  constructors  were  as  intent  upon  securing 
strength  of  wall,  initial  tension,  ^^.,  as  if  they  were  constructing  cylinders  for  hydraulic 
presses  instead  of  cannon. 

The  inventor  quietly  awaited  the  &i1ure  of  nearly  every  plan  to  produce  a  reliable 
gun  of  large  caliber.  A  few  guns  seemed  to  stand  the  test,  but  the  majority  of  them 
were  regarded  with  mncli  suspicion.  In  the  mean  time,  he  iiad  the  satisftKstion  to  find 
bis  theory  gaining  ^^und  among  the  practical  mechanics  of  the  country.  At  length, 
in  1865,  it  was  revived  in  a  memorial  to  Congress  by  Norman  Wiard,  a  skillful  me- 
chanic, who  proposed  a  new  plan  of  construction,  intended  to  obviate  the  effects  of 
heat.  Mr.  Wianl's  gun,  however,  notwithstanding  the  correctness  of  the  inventor's 
fundamental  theory,  did  not  escape  the  action  of  the  destroying  force,  but  failed  from 
the  same  cause  that,  by  various  exertions  of  its  power,  has  defeated  the  hopes  of 
others.  In  1868  the  inventor  again  exhibited  his  model  in  Washington.  He  obtained 
a  patent,  and  took  steps  to  secure  his  rights  as  inventor  in  Europe. 

Since  which  time  a  joint-stock  company  has  been  organizing  under  the  general  incor- 
poration act  of  the  District  of  Columbia,  in  the  name  of  the  ^  Terrell  Heavy  Ordnance 
Company."  for  the  purpose  of  manufacturing  heavy  ordnance  for  forts,  harbor  and  coast 
defense,  snips  of  war,&.c.,  under  patents  granted  to  John  A.  Terrell  by  the  Government 
of  the  United  States,  with  such  improvements  in  said  inventions  as  may  from  time  to 
time  be  made.  The  duration  of  said  corporation  is  limited  to  twenty  years,  and  its  cap- 
.  ital  stock  is  to  be  $100,000.  This  company  proposes,  first,  to  have  trial-guns  made  and 
fully  tested.  The  inventor  deems  it  proper  and  right,  before  proceeding  with  the 
organization  of  this  company  further,  that  the  Ordnance  Department  be  requested  to 
take  this  subject  up  and  investigate  the  utility  and  feasibility  of  the  plan  as  herein 
proposed ;  that  if  they  should  believe,  after  such  careful  investigation,  that  the  perfor- 
ated re-enforce  for  large  guns  promises  any  favorable  results,  that  they  will  so  recom- 
mend the  same  in  a  report  to  the  Chief  of  Ordnance,  or  otherwise,  so  that  Congress 
may  be  memorialized  to  make  a  suitable  appropriation  to  make  and  tost  three  or  more 
heavy  guns  upon  this  plan. 

lam,  sir,  very  respectfully,  your  obedient  servant, 

JOHN  A.  TERRELL. 

General  A.  B.  Dter, 

Chitf  of  Ordnance,  Washington,  D,  C, 

July,  1872. 


NATHAN  THOMPSON. 

No,  20.]  Brooklyn  Post-Okfice,  New  York,  July  10,  1872. 

Gentlemen  :  I  desire  to  inform  you  that  I  am  the  inventor  of  a  system  of  breech- 
loading  gnn,  which  has  been  laid  before  prominent  officers  of  the  Army  and  Navy  of 
the  United  States,  and  has  elicited  from  them  the  most  favorable  opinions  as  to  its 
merits ;  the  evidence  of  which  will  be  laid  before  yon,  together  with  some  argument 
relating  to  its  peculiar  advantages.  It  was  also  exhibited  in  Washington  to  prominent 
and  intolli^nt  Senators  and  members  of  Congress,  invariably  receiving  the  highest 
commendation,  and  was  referred  to  by  the  Hon.  John  A.  Logan,  of  the  Military  Com- 
mittoe  in  the  Scnato,  and  the  Hon.  O.  J.  Dickey,  of  the  Appropriation  Committee  in  the 
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House  of  Representatives,  while  advocating  the  passage  of  the  bill  making  appropria- 
tions for  three  heavy  rifled  gans,  part  of  which  number  were  to  be  breech-loaders,  dur- 
ing the  last  session  of  Congress,  and  that  the  two  plans  of  breech-loading  which  I  lay 
before  you  herewith  for  consideration  were  both  laid  before  the  aforesaid  committees, 
and,  being  highly  approved  by  them^  instigated  the  amendment  to  the  bill  providing 
for  the  trial  of  guns  to  be  loaded  at  the  breech,  according  to  the  appropriation  bill, 
under  the  terms  of  which  you  have  been  appointed.  I  accordingly  propose  to  manu- 
facture and  deliver  to  the  United  States  two  several  and  different  breech-loading  guns, 
each  of  the  caliber  of  12  inches  and  weigl/t  of  70,000  pounds,  as  near  aa  may  be  ob- 
tained conveniently  by  estimates  of  weight  in  advance,  but  not  to  deviate  from  that 
weight  more  or  less  to  a  greater  extent  than  1,000  pounds  in  either  gun.  These  guns 
are  each  to  be  so  constructed  as  to  give  reasonable  iiope  that  they  will  withstand  500 
ronnds  or  more  with  charges  of  100  pounds  of  ivi'wder,  and  with  rifled  projectiles  of  600 
ponnds  weight :  and  all  the  records  of  thei^.. fabrication  will  be  so  preserved,  and  all 
the  special  appliances  will  be  so  carefully  constructed  and  retained  for  future  use,  as  to 
enable  me  to  ofier  duplicates  of  either  or  ^oth  guns,  of  uniform  quality,  to  the  War 
Department  if  their  endurance  under  extreme  pi'«>of  should  render  it  desirable  for  the 
Grovemment  to  procure  more  of  the  same  kind,  wh«ji  the  ^uns  wanted  mav  be  furnished 
for  reasonable  and  greatly  reduced  prices  as  compared  with  the  cost  of  the  trial  gnus ; 
first  guns  of  new  and  special  iiinds  being  always  necessarily  expensive  almost  beyond 
computation  to  even  the  most  experienced  founders. 

The  first  of  the  two  guns  I  propose  to  fabricate,  while  having  the  weight  before  re- 
ferred to,  will  be  similar  in  model,  manner  of  construction,  and  material  to  the  English 
35-ton  gun,  viz,  the  body  of  the  gun  will  be  made  in  three  principal  parts,  consisting 
of  a  re-enforce  part  bearing  the  trunnions,  the  breech-block  and  gas-check  extractor, 
the  whole  of  the  best  quality  of  wronght-iron,  made  up  with  rings,  all  the  welding  sur- 
faces of  which  will  be  tnrned  faces  and  fitted  to  each  other  before  the  welding  heat  is  • 
applied,  and  during  the  final  cooling  the  interior  cooling  wiU  be  hastened  and  the  ex- 
terior surface  cooling  retarded.  The  second  part,  ibrmmg  the  chase  of  the  gun,  will 
also  be  of  the  best  wrought  iron,  coiled  and  welded.  It  will  be  inserted  for  a  depth  of 
12  inches,  with  screw-threads  within  the  forward  part  ofthe»-«nforoo;  thus  the  re-en- 
force and  the  chase  will  form  the  exterior  b<^y  of  the  gun,  and  will  be  firmly  formed 
to  each  other  independently  of  the  steel  lining— to  be  described — which  forms  the  third 
principal  part  of  the  gun,  and  entirely  forms  the  interior  or  bore,  from  the  muzzle  to 
the  abntonent  of  the  breech-block.  The  lining  will  be  made  of  low  ductile  steel,  tem- 
pered in  oil.  It  will  be  cylindrical  in  form  and  parallel  for  its  whole  length,  except  at 
its  rear  end,  where,  for  12  inches  of  its  length,  it  will  be  fitted  with  screw-threads 
within  the  principal  re-enforce  part  of  the  gun.  The  chase-coil  will  first  be  shrunk  upon, 
the  steel  lining  in  its  proper  position  with  moderate  tension.  The  screw-threads  will 
tnen  be  formed  u^on  the  rear  end  of  the  chase  upon  its  exterior  and  also  upon  the 
breech  end  of  the  steel  lining,  when  both  will  be  inserted  into  their  seats,  the  steel  tube 
being  only  fitted  loosely  within  the  re-enforce  part  forward  of  the  screw-threads. 

The  steel  lining  being  at  this  period  of  the  process  bored  to  less  than  its  final  and 
finished  caliber,  three  heavy  enlarging  charges  will  then  be  fired  from  the  gun  to  ex- 
pand the  steel  lining  within  the  re-enforce  with  the  proper  degree  of  tension,  after  which 
the  gun  will  be  bored  to  the  proper  caliber,  12  inches,  rifled,  and  furnished  with  its 
breech-block  and  gas-check  extractor,  and  be  ready  for  delivering. 

The  second  gun,  also  of  caliber  of  12  inches,  and  rifled,  will  be  made  of  cast  iron  of 
the  most  approved  quality.  Its  body  will  be  cast  hollow,  and  be  cooled  from  the  in- 
terior, and  will  have  a  steel  lining  similar  in  all  respects  to  that  of  gun  No.  1 — the  first 
described — fixed  in  its  position  at  its  rear  end  within  the  re-enforce  part  of  the  body  of ' 
the  gun  by  12  inches  in  length  of  screw-threads,  and  the  lining-tube  will  be  enlarged 
to  give  it  the  proper  tension  within  the  body  of  the  gun  in  the  same  manner  by  enlarg- 
ing charges,  fired  from  it  before  the  final  boring  to  fix  the  caliber. 

The  form  and  kind  of  breech-block,  and  the  manner  of  operating  the  same  in  both 
guns,  will  be  shown  by  the  models  of  each,  which  will  be  laid  before  the  board  when- 
ever desired.    Drawings  also  will  be  shown  which  will  explain  the  details  more  fully. 

As  to  the  rifling,  I  piefer  that  the  board  shall  determine  what  system  shall  be  adopted, 
and  what  kind  of  projectile  shall  be  used.  I  have  been  informed  that  .some  experiments  > 
are  being  conducted  at  South  Boston  for  the  Navy  which  may  exhibit  important  re- 
units,  and  as  the  experiments  referred  to  may  soon  be  completed,  I  prefer  that  the  man- 
ner of  rifling  shall  not  be  fixed  at  present,  and  I  agree  that  I  will  rifle  either  or  both  of 
these  guns  it  they  are  ordered  of  me,  as  directed  oy  the  Ordnance  Department,  after 
they  are  completed  otherwise. 

I  am  now  busily  engaged  in  the  preparation  of  exact  drawings  and  specifications  for 
both  the  above-describeif guns,  copies  of  which,  together  with  models,  yill  be  furnished. 
to  the  Ordnance  Department,  to  be  referred  to  in  tbe  contract  for  making  either  or  both, 
of  these  guns,  should  the  contract  be  awarded  to  me  by  the  War  Department,  upon  the 
receipt  of  your  report. 
I  ain  willing  to  enter  into  contract  for  the  manufacture  of  the  first  gnu  above  " 
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scribed  for  the  price  of  $140,000,  and  I  am  willing  to  enter  into  contract  for  the  manu- 
factare  of  the  second  or  last  described  gnn,  for  the  price  of  $80,000,  and  hold  myself 
ready  to  give  ample  security  to  the  War  Department  for  the  faithfal  fulfillment  of  the 
contracts  or  contract. 

NATHAN  THOMPSON. 
The  Ordnance  Board  on  heavt  rifled  ordnance. 


[No.  42.]  United  States  Army  Building, 

Nao  ¥ork,  July  26, 1872. 

Sir:  I  am  directed  by  the  board  on  heayy  cannon  to  inform  you  that  the  board  has 
adjourned  to  August  7,  by  which  date  it  is.  expected  that  all  matter  for  its  action  will 
be  before  it. 

Very  respectfully,  sir, 

C.  E.  BUTTON, 
First  Lieutenant,  Ordnance,  Beeorder, 
Nathan  Thompson,  Esq. 


[No.  96.]  Brooklyn,  August  19,  1872. 

Gentlemen  :  Returning,  I  find  your  esteemed  communication  of  I6th. 
It  will  afford  me  pleasure  to  meet  yon  on  Thursday.  22d  instant,  the  earliest  day  I 
can  appoint  with  my  present  commitments,  at,  say  1  o^dock  p.  m.,  Co  confer  with  you 
on  the  matter  indicated. 

Very  respectfully,  your  obedient  servant,  ' 

NATHAN  THOMPSON, 
By  G.  H.  JENNING. 
The  Board  on  Heavy  Ordnance, 

Armtg  Building^  146  Greene  Street,  New  York, 


[No.  78.]  The  Thompson  system  of  hreech-loading  ordnance. 

Inaugurates  safety,  rapid  fire^  and  great  economy  in  workins-force.  In  these  days  of 
^  turrets  and  iron-plate  armor,  it  is  important  that  one  gun  should  do  the  work  of  many, 
t.  e.,  number  of  shots  by  rapid  fire,  take  the  place  of  number  of  guns.  Casemates  and 
turrets  being  too  circumscribed  to  handle  "  muzzle-loaders  "  to  advantage.  My  system 
requires  but  few  men,  places  them  behind  the  gun,  which  acts  as  a  "  port-stopper,''  in- 

•  stead  of  near  the  embrasure,  where  most  danger  lies.    It  removes  danger  from  prema- 

^ture  explosion,  no  fire  being  lefb  in  the  gun  after  previous  discharge,  as  in  case  of 

•muzzle-loaders.    Breech-loaders  have  been  largely  approved  and  adopted  in  Europe. 

It  is  only  that  so  many  large  guns  of  thia  description  have  burst  that  muzzle-loaders 

are  retained  in  England.    This  liability  to  burst  is  obviated  by  my  system,  and  makes 

•  one  ^n  equal  to  four  by  delivering  at  least  four  shots  where  but  one  is  possible  under 
previous  systems.    It  includes  more  than  four  distinct  inventions,  differing  from  all  sya- 

'tems  hitherto  offered  on  either  continent,  and  is  seen  in  its  most  approved  form  in  Nos. 
4  and  5.    In  No.  5  a  breech-block  of  one  piece,  with  steel  ejector,  lock,  and  firing.pin 

.attachment,  which  last,  however,  may  be  replaced  by  old-style  vent  if  desired,  incfudes 

.  all  its  parts.  Its  operation  requires  only  that  the  lock  be  set  to  withdraw  the  firing- 
pin,  and  then  roll  the  breech-block,  so  arranged  as  to  be  nearly  equipoised  toward  the 

-right  when  the  gun  is  open  to  receive  the  charge;  a  gas-check  of  papier-mache,  copp^, 

•  or  brass  is  inserted  behind  each  charge  as  in  other  systems,  when  the  breech-block  is 
trolled  home,  and  the  gun  is  ready  for  discharge. 

Gun  No.  4  is  similar  to  the  aboVe,  except  that  the  gas-check  is  dispensed  with,  the 
•breech-block  being  forced  forward  to  close  the  Joint  by  a  powerful  screw  working 
through  the  block,  and  the  operation  of  closing  and  opening  the  breech  is  the  same  as 
in  No.  5,  except  that  the  screw  is  withdrawn  before  the  block  is  rolled  aside  to  insert 
the  charge. 

I  saw  fit  to  retire  gun  No.  2,  and  the  construction  and  operation  of  guns  Nos.  1  and 
3  are  so  obvious  from  the  models  shown,  that  minute  description  is  hardly  necessary. 

I  claim  for  my^guns  every  merit  offered  by  other  systems,  and,  in  addition,  rapid  fire, 
safety  to  men  from  closed  ports,  cleaning  without  scrubbing,  and  reddction  of  working 
force,  as,  by  the  arrangement  of  the  breech-block  in  Nos.  4  and  5,  one  man  can  moye 
the  heaviest  breech.  Another  advantage  of  vital  importance  must  not  be  overlooked. 
There  is  no  vent  or  passage  through  the  breech-block  or  re-enforce  for  ignition  of  the 


CHIEF   OF   ORDNANCE.  451 

charge ;  consequently  no  passage  for  bot  gases  through  the  parts,  and  no  aneqaal  heat- 
ing. This  prevents  unequal  expansion,  insuring  safety  to  such  parts  and  protection 
to  the  breech-block,  which  often  becomes  set  from  this  canse,  and  thns  useless  for 
hours,  a  disaster  which  in  time  of  battle  might  lose  the  day. 

The  removal  of  the  breech-block  effectually  spikes  the  gun ;  it  is  then  useless  to  the 
enemy,  and  ^uns  thns  abandoned  may  be  reclaimed  at  convenience. 

In  conclusion,  my  system  has  commended  itself  and  received  complete  recognition 
from  members  of  the  Cabinet  and  other  high  officials  of  our  Government,  as  atteisted  by 
certi6cates  in  ray  possession,  to  which  are  attached  seals  of  their  various  departments, 
as  also  from  experts  and  many  officers  high  in  rank  in  both  Army  and  Navy. 

My  wish  is  to  place  our  nation  on  equal  foottn^  with  any  and  every  first-class 
power,  and  fairly  and  thoroughly  test  a  system  promising  so  mav  advantages. 

NATHAN  THOMPSON. 

Brooklyn,  August  3, 1872. 


Letter-book  No.  53.]  Army  Buildings,  146  Greeks  Street, 

New  York,  August  16, 1872. 

Sir  :  Referring  to  your  proposition  now  before  the  board  for  the  construction  of 

heavy  ordnance,  I  am  directed  by  the  board  to  request  ^ou  to  name  a  date  at  which 

you  can  appear  before  it  to  afford  some  additional  informatiou  in  relation  to  your 

plan^ 

It  is  requested  that  you  will  name  as  early  a  day  in  the  ensuing  week  as  possible. 

Requesting  an  immediate  reply,  I  am,  sir,  very  respectfully,  your  obedient  servant, 

C.  E.  DUTTON, 
First  Lieutenant  of  Ordnance,  Beoorder» 
N.  Thompson,  Esq., 

Brooklyn  Post-Office,  Brooklyn,  Long  Island, 


No.  104.  J  New  York,  August  23, 1872. 

Gentlemen  :  1.  Referring  to  my  proposal  to  construct  a  gun  on  my  system,  I  think 
after  the  first  gun  is  made  I  can  furnish  the  one  at  specified  prioe  of  180,000,  in  lots  of 
ten  or  more  for,  say,  |35,000  each,  perhaps  less. 

2.  Mostly  all  guns  of  heavy  caliber  have  proved  worthless  in  service,  which  is  demon- 
strated by  evidences  at  navy-yards  at  Waftnington  and  elsewhere. 

3.  The  price  of  cast-iron  guns,  as  constructed  at  present,  cannot  be  taken  as  criterion 
for  guns  that  will  stand  the  wear  and  tear  of  service. 

4.  The  object  of  this  appropriation,  I  have  every  reason  to  think,  was  to  test  such 
system  as  promised  most  effectually  to  obviate  this  diffionlty,  whicn  diffloalty  I  pro- 
pose to  meet  and  overcome. 

5.  Inasmuch  as  the  Government  has  spent  millions  and  obtained  nothing  thus  far,  if 
my  gun  meets  the  necessity,  it  will  certainly  prove  economical  at  the  price  named. 

Should  the  trial-guns  be  adapted  to  receive  the  breech-blocks  of  gnns  No.  4  and  5, 
the  cost  will  be  increased  by  $10,000,  the  trial-gun  then  costing  the  sum  of  ^,000. 

NATHAN  THOMPSON. 
The  Board  on  12-inch  Heavy  Ordnance. 


J.  yavasseur  a  CO. 
No.  52.]  Office  of  Hermann  Boker  Sl  Co., 

101  AND  103  DUANE,  AND  91  AND  93  THOMAS  STREETS, 

New  York,  July  19, 1872. 

Colonel:  We  herewith  beg  to  hand  you  *  *  *  a  letter,  (marked  F,)  dated  Lon- 
don, July  4,  1872,  from  Messrs.  J.  Yavasseur  &  Co.,  to  Messrs.  Horstman  &  Co.,  with 
estimate  (marked  G)  and  drawing  for  12-inch  caliber  rifled  steel  gnn. 

We  also  inclose  Naval  and  Military  Gazette,  issue  January  20, 1872,  which  contains 
a  full  description  of  the  Blakeley-Vavasseur  system  of  heavy  ordnance.  We  expect 
specifications  from  the  Bochum  Mining  and^  Cast-steel  Manufacturing  Company  for 
12-inch  caliber  cast-steel  rifled  muzzle-loaders,  as  before  reported  from  telegraphic 
answer,  in  a  few  days, 

And  remain,  yours,  very  respectfully^ 

HERMANN  BOKER  &  CO. 
Colonel  S.  Crispin, 

Major  of  Ordnanoe,  Oreene  and  Houston  Streets,  City, 
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United  States  Ordnance  Agency, 

New  York,  July  23, 1872. 

Respectfully  referred,  toji^ether  with  its  inclosures,  to  the  board  on  heavy  ordnance, 
conyened  by  General  Orders  No.  57,  dated  Jnne  28, 1872. 

S.  CRISPIN, 
Brevet  Colonel  U.  S,  A.,  Major  of  Ordnance, 


[Inclosare  F.] 

London  Ordnance  Works,  Bear  Lane,  Southwark, 

London,  S,  E,,  July  4, 1872. 

Gbntlebien  :  Inclosed  we  hand  yon  estimate  and  drawing  of  a  12-inch  oast-steel 
rifled  ^an,  which  we  have  so  near  completion  that  we  could  deliver  it  for  proof  in 
from  six  weeks  to  two  months  from  date  of  order.  This  gun  is  made  entirely  of  Messrs. 
Thomas  Firth  &  Sons'  cast  steel,  the  inner  tube  being  oil-tempered.  The  gnn  to  be 
proved  at  the  Royal  Arsenal,  Woolwich,  at  the  cost  of  the  pnrchasers,  and  at  our  risk. 
With  respect  to  a  12-inch  breech-loading  gun,  we  can  hardly  quote  you  definitely, 
as  there  would  be  some  difficulty  in  getting  Messrs.  Firth  to  undertake  the  necessary 
steel  forgings.  The  price  of  such  a  gun  would  be  about  £7,000,  and  we  should  require 
some  nine  months  for  its  manufacture.  The  weight  of  this  gun  would  be  about  28 
tons. 

Your  obedient  servants, 

J.  VAVA8SEUR  &  CO. 
Messrs.  Horstman  &  Co., 

2  CroAy  Square,  London. 


[Inclosixre  G.j 

London  Ordnance  Works,  Bear  Lane,  Southwark  Street, 

London,  S,  E.,  July  4,  1872. 

£.       s.   d. 
Estimate   for  one    12-inch  built-up  cast-steel  rifled  gun,  sighted  and 

vented  complete 4,795    0    0 

Diameter  of  bore,  12  inches. 
Length  of  bore,  187  inches. 
Weight  of  gun,  26  tons. 
Weight  of  projectile,  600  pounds. 
Charge  of  powder,  110  pounds. 
Casemate  carriage  and  slide  for  above  gun 1,300    0    0 

Projectiles : 

Common  shell,  each  1 6    0  0 

Projectiles  for  use  against  armor-plates : 

Shot,each 7  10  0 

SheU,each ,.  11  10  0 

The  above  prices  are  exclusive  of  proof  of  gun  and  packing  charges. 

J.  VAVASSEUR  iSe;  CO. 
Messrs.  Horstman  &  Co., 

2  Croshy  Square,  London, 
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The  Blakeley-VavAsseur  Gun. 

m 

These  fine  steel  guns  are  manufactured  by  Messrs.  J.  Yavasseur  &  Co.,  London  Ord- 
nance Works,  Southwai'k  street,  London,  southeast.  The  guns,  from  7-incli  caliber 
and  upward,  are  manufactured  entirely  from  mill  cast  steel,  except  the  trunnions,  which 
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are  of  wrought  iron.  The  inner  tube,  A,  of  the  gun  is  first  roneh-bored  and  turned  to 
-within  2  to  S-lOtbs  of  an  inch  of  the  finished  dimensions ;  it  is  then  oil-tempered.  Tlie 
apparatus  for  oil-tempering  consists  of  a  vertical  furnace  for  heating  the  tubes ;  at 
convenient  distances  round  the  exterior  are  arranged  draught-holes ;  these  holes  cau 
be  opened  or  closed  at  will  as  the  heat  of  the  tube  may  require  it,  the  fuel  employed 
for  heating  the  tube  bein^  wood. 

At  a  few  yards  from  this  furnace  is  placed  the  oil-tank,  the  top  of  this  tank  being 
level  with  the  top  of  the  furnace  for  heating  the  tubes.  This  tauK  is  supplied  with  an 
exterior  water-tight  casing,  and  when  iu  use  water  is  kept  circulating  between  the  ex- 
terior of  the  tank  and  the  Interior  of  the  casing.  The  oil-tank  is  also  supplied  with  a 
pair  of  close-fitting  iron  doors  or  covers,  with  a  hole  in  the  center  only  large  enough  to 
admit  the  chain  carrying  the  tube.  These  doors  are  closed  immediately  after  the  tube 
is  immersed,  so  as  to  at  once  smother  the  flame  from  the  oil,  should  it  be  fired  by  the 
tube  when  it  is  being  introduced.  A  crane  is  arranged  over  the  furhace  and  tank  iu 
such  a  manner  that  the  gun  can  be  plunged  into  the  oil-tank,  with  the  least'  possible 
delay,  when  heated  suflSoiently.  The  gun-tube  is  placed  vertically  iu  the  furnace  for 
heating,  and  is  also  plunged  vertically  into  the  oil-tank,  and  as  rapidly  as  possible. 
The  efiect  of  this  oil-temperine  is  to  double  the  elastic  limit  of  the  steel,  as  will  be 
shown  by  the  tables  attached  hereto,  and  also  to  render  it  much  more  uniform. 

The  tube,  after  being  oil-tempered,  is  turned  on  the  exterior,  and  fitted  or  ac^usted 
to  the  Jacket  B,  the  proper  difference  being  allowed  for  the  shrinking.  To  adjust  this 
shrinkage  as  accurately  as  possible,  the  Jacket  B,  after  being  bor^  to  the  required 
dimensions,  is  gauged  every  2  to  12  inches  of  its  own  length,  according  to  its  size ;  and 
the  tube  is  also  divided  longitudinally  into  corresponding  divisions,  and  each  point  of 
the  tube  is  adjusted  to  the  corresponding  part  of  the  Jacket,  the  desired  amount  of  dif- 
ference for  shrinkage  beins  allowed  between  the  internal  diameter  of  the  Jacket  and 
the  external  diameter  of  tne  tube. 

The  Jacket  is  then  placed  over  a  pit,  and  a  temporary  furnace  constructed  around  it 
by  means  of  loose  fire-bricks,  arranged  so  as  to  leave  draught-holes,  in  order  that,  by 
closing  or  opening  these  holes,  the  Jacket  can  be  equally  heated  to  the  desired  temper- 
ature ;  the  jacket  being  placed  over  a  pit,  and  the  hole  at  the  bottom  of  the  jacket 
being  kept  open,  the  workman  can,  by  descending  into  the  pit,  and  looking  up  through 
the  inside  of  the  Jacket,  readily  ascertain  when  it  is  sufficiently  heated,  and  also 
whether  it  is  being  heated  equally  all  over. 

When  the  Jacket  is  sufficiently  hot,  the  fire  is  cleared  from  the  top,  and  a  plate  cover- 
ing the  open  end  of  the  jacket  is  removed,  and  the  tube,  being  previously  suspended  by 
means  of  a  crane  over  tne  jacket,  is  lowered  as  rapidly  as  possible  into  its  place ;  the 
fire  is  then  smothered  by  means  of  sand  or  ashes,  and  the  whole  allowed  to  remain  till 
cool. 

The  front  hoops  are  next  put  on ;  the  gun  is  then  put  into  the  lathe,  and  turned  and 
adjusted  to  receive  the  trunnions,  the  rear  hoops,  and  the  front  hoops.  These  are  put 
on  in  the  same  manner  as  above  described,  and  tne  gun  is  completed  on  the  outside  to 
the  desired  dimensions;  then  fine-bored  and  rifled.  It  will  be  noticed  that  the  tube  A 
is  solid  at  the  breech  end,  and  also  that  it  reste  at  the  breech-end  against  a  shoulder  on 
the  inside  of  the  jacket  B,  while  a  corresponding  shoulder  at  the  other  end  of  the  jacket 
fits  into  a  recess  oi^  the  trunnion ;  this  construction  renders  any  movement  longitudin- 
ally impossible  without  previous  rupture  of  the  metal,  and  provides  amply  for  the 
longitudinal  strength  of  the  gun. 

The  outer  tier  or  tiers  of  hoops  or  rings  are  preferred  in  short  lengths  of  6  to  8  inches, 
for  the  fallowing  reasons : 

Thtfe  rings  are  comparatively  small  pieces  of  steel,  so  that  they  can  be  well  worked 
under  the  hammer,  and  in  the  rolling-mill,  bein^  thus  far  moire  reliable  than  if  made 
ux  one  length,  sufficient  to  reach  from  the  trunnion  to  the  breech. 

Defects  existing  in  the  metal  can  be  more  readily  detected. 

They  can  be  more  readily  and  exactly  adjusted  to  the  outside  of  the  gun,  and  they  are 
considerably  cheaper  than  if  made  in  one  piece.  The  rifling,  on  the  rib  system,  is  a 
modification  of  the  plan  introduced  by  Lynal  Thomas  some  ten  years  ago. 

It  appears  to  possess  the  following  advantages  oyer  the  groove  system :  It  provides 
for  the  accurate  centering  of  the  projectile^  tbree  ribs  only  are  used  with  guns  of  all 
sizes,  from  3  to  12  inch  bore :  the  driving  sides  or  edges  of  these  ribs  being  radial,  the 
projectile,  if  bearing  or  toucuing  on  these  three  ribs,  must  be  centered,  presuming,  of 
course,  that  the  projectile  is  rifled  in  a  machine,  and  accurately  divided. 

The  tube  of  the  gun  is  not  weakened  by  having  the  grooves  cut  into  it ;  the  ribs 
projecting  into  the  bore  strengthen  it.  The  area  of  the  bore  in  a  12-inch  gun  rifled  on 
the  Woolwich  system  is  116.07  square  inches ;  on  the  rib  system,  111.7  square  inches,  or 
3.37  square  inches  of  metal  iu  favor  of  the  rib-rifling. 

The  ribs  projecting  in  the  bore  are  more  perfectly  cleaned  by  sponging  than  are 
grooves. 

The  projectile  has  the  following  advantages :  It  is  considerably  cheaper,  as  no  studs 
are  lequired,  and  no  holes  have  to  be  drilled  and  countersunk  for  fixing  them. 
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There  are  no  studs  projecting  from  the  projectiles,  and  they  cannot  get  injured  in 
transit  if  fairly  used,  and  no  packing  of  any  sort  is  necessary. 

The  bearing  surface  for  turning  the  projectile  is  seven  or  eight  times  greater  than  in 
a  studded  projectile,  where  a  gaining  twist  is  used,  and  consequently  only  one  row  of 
studs ;  each  stud  has  a  bearing  surface  about  1  inch  long ;  as  there  are  nine  studs  in 
the  Woolwich  gun,  this  gives  a  bearing  surface  9  inches  long  for  turning  or  twisting 
the  projectile ;  in  a  Yavasseur  projectile,  with  three  grooves  running  the  whole  length 
of  the  parallel  part,  the  beariug  surface  on  each  is  20  inches  to  24 'inches  long,  accord- 
ing to  the  nature  of  the  projectile;  three  times  this  gives  a  total  of  60  inches  to  72 
inches  of  bearing  surfieuses. 

Any  required  pitch  of  rifling  can  be  given  without  ii:\jury  to  the  gun,  or  fear  that 

the  projectile  will  not  follow  tne  rifling. 

■*  •  •  «  «  •  » 

One  angle  has  been  adopted  for  guns  of  all  calibers ;  this  angle  is  about  equal  to  one 
turn  in  30  calibers.  Excellent  results  have  been  obtained  in  a  12-pounder  field-gun  of 
3-inch  bore,  in  a  74nch  gun  of  5  tons,  and  the  principle  is  to  be  still  further  tested  in  a 
12 -inch  gun  of  28  tons,  now  in  course  of  construction.  ' 

Tliis  12-inch  gun  was  designed  in  the  early  part  of  last  year,  and  the  steel  for  the 
different  parts  was  delivered  about  June  or  July,  1870 ;  other  work  more  pressing  has 
•bliged  this  gun  to  be  put  for  some  time  aside.  On  referring  to  the  engraving,  it  will 
be  seen  that  the  bore  is  12  inches,  that  the  gun  is  nearly  16  calibers  long,  and  that  the 
weight  ot  the  projectile  is  to  be  600  pounds,  with  a  charge  of  110  pounds  of  powder. 

The  advantages  of  steel  as  a  material  for  the  construction  of  heavy  guns  are  so 

g'eat,  that  it  is  difficult  to  understand  why  it  is  not  more  extensively  employed, 
eavy  guns  have  to  resist  such  great  and  sudden  strains  that  homogeneity  of  struct- 
ure must  be  of  the  highest  importance ;  the  pressure  of  gas  produced  by  the  combus- 
tion of  larg^  charges  of  powder  is  so  great,  that  it  seems  folly  not  to  select  for  the  con- 
struction of  ^ns  from  all  the  metals  at  our  command  the  one  which  has  by  far  the 
greatest  tensile  strain  and  elasticity. 

To  combine  in  the  structure  of  a  gun  so  highly  elastic  a  material  as  oil-tempered 
steel  with  so  ductile  a  material  as  wrought  iron,  seems  to  be  wrong  in  p  rinciple,  espe- 
cially when  we  consider  that  in  a  gun  the  ductile  material  is  outside  the  elastic  and 
the  explosive  force  is  applied  from  within. 

Surrounding  the  steel  tube  of  a  large  gun  with  wrought  iron  may  be  a  good  plan  to 
prevent  the  gun  from  bursting  explosively,  (but  experience  shows  that  this  is  not  al- 
ways the  case,)  but  it  certainly  appears  to  have  the  disadvantage  of  limiting  the  num- 
ber of  rounds  the  gim  will  sustain,  the  wrought  iron  being  too  ductile  to  properly  sup- 
port the  steel  tube.  This  is  proved  most  conclusively  by  the  failure  of  the  9-inch 
Aimstrong  guns  in  Prussia  and  Austria  in  1868  and  1870.  The  first  gun  failed  through 
the  steel  tube  cracking  at  the  282d  round,  and  the  second  gun  from  the  same  cause  at 
the  111th  round,  (notwithstanding  that  in  Austria  the  prismatic  powder  was  used ;)  and 
still  further  by  the  cracking  (at  uie  muzzle)  of  the  steel  tube  of  a  10-inch  18-tou  fSra- 
ser  construction  gun  on  board  Her  Migesty's  ship  Hercules,  through  the  premature  ex- 
plosion of  a  shell  near  the  muzzle  of  the  gun.. 

The  charge  so  often  and  so  strongly  urged  against  steel  guns  that  they  hurst  explo- 
sively is  hardly  borne  out  by  practice.  Steel  guns  that  have  been  burst  liave  almost 
invariably  been  solid  steel  guns,  a  plan  of  construction  that  has  been,  at  all  events  as 
far  as  large  guns  are  concerned,  the  exclusive  practice  of  Krupp.  Since  the  nece^ity 
of  building  up  guns  has  been  forced  on  this  eminent  maker,  no  large  guns  have  burst, 
the  recent  accident  in  Russia  being  to  the  unhooped  muzzle  portion  of  an  11-inch  gun. 
It  is,  therefore,  an  open  qui^stion  as  to  whether  they  will  burst  explosively  or  not; 
what  experience  there  is  on  this  question  goes  to  show  that  they  will  fail,  as  theory 
says  they  should,  from  the  outside,  and  this  opinion  is  strengthened  by  the  following 
facts: 

On  January  26, 1864,  a  9-inch  steel  Blakeley  gun  was  submitted  to  proof  at  Wool- 
wich ;  the  charge  was  45  pounds  of  R.  L.  G.  powder,  and  a  projectile  of  360  pounds 
weight.  At  the  first  round  one  of  the  exterior  hoops  cracked;  notwithstanding  this, 
the  charge  was,  at  the  late  Captain  Blakeley 's  rcqnest,  increased  to  50  pounds,  and 
another  round  fired  without  any  injury  to  the  ^n.  The  authorities  at  Woolwich, 
however,  declined  to  give  a  certinoate  of  proof  with  the  gun,  so  the  hoop  was  replaced 
by  another,  and  the  gun  again  submitted  to  proof  on  April  30,  1864,  when  it  was 
fired  successfully  two  rounds  with  charges  of  50  pounds,  and  projectiles  weighing  li&O 
pounds.  On  April  29, 1864,  another  9-inch  Blakeley  built-up  steel  gun  was  submitted 
to  proof.  At  the  second  round  the  trunnion,  which  was  of  cast  iron,  cracked ;  this  was 
replaced,  and  the  gun  again  submitted  to  proof  in  December,  1866,  when  it  passed. 

In  December,  1866,  another  9-inch  built-up  steel  gun  was  submitted  to  proof,  (one  of 
a  batch  of  8  guns;)  one  of  the  exterior  hoops  cracked ;  this  was  replaced  by  another 
hoop,  and  the  gun  again  submitted  to  proof  in  January,  1867,  when  it  passed.  The 
Parsons  8-inch  gun,  made  at  these  works,  is  also  a  further  instance  that  steel  guns  do 
not  burst  explosively — this  gun  fisiiled  from  the  outside,  as  all  properly-coustructed 
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^UDS  should  do.  These  gnns,  it  mast  he  rememhered,  were  all  fired  with  the  strong 
K.  L.  G.  powder,  now  abandoned  as  too  brntal  and  destructive  for  Armstrong  guns,  in 
this  last  instance  the  cast-iron  outer  case  cracked,  the  steel  tube  remaining  uninjured. 

Built-up  steel  guns  can  be  made  yery  much  lighter  and  equally  strong  with  tbe 
guns  now  in  use  in  the  English  service ;  this  saving  in  the  material  will  make  the 
guns  not  more  costly  than  guns  of  corresponding  sizes,  constructed  on  the  Armstrong 
system,  while  there  remains  the  advantage  of  a  handier  gun. 

The  11-inch  built-up  Blakeley  guns  now  at  Callao  weigh  only  14  tons,  yet  these 
guns  were  proved  at  Woolwich  with  charges  of  60  pounds  of  powder,  and  projectiles 
of  480  pounds  weight.  These  guns  were  used  against  the  Spanish  fleet  in  1866,  and 
were  fired  a  considerable  number  of  rounds,  some  of  them  over  50  per  gun. 

The  9-inch  Blakeley  guns,  also  at  Callao,  though  only  of  8  tons  weight,  were  proved 
with  charges  of  45  pounds,  and  projectiles  of  240  pounds  weight.  None  of  these  guns, 
15  in  all,  sustained  the  slightest  injury;  although  the  tubes  were  not  oil-tempered, 
and  the  strongest  R.  L.  G.  powder  was  used. — Naval  and  Military  Gazette^  January  20, 
1872. 


MORMAN  WIARD. 

No.  2.]  48  Broad  Strbet,  New  York,  July  8, 1872. 

Sir:  I  forward  yon  herewith  a  proposition  to  "the  ordnance  board  on  heavy  rified 
ordnance,"  together  with  a  printed  letter  r^erred  to  in  my  proposition,  both  of  which 
I  will  ask  you  to  lay  before  the  board. 
Believe. me,  very  respectfully, 

NORMAN  WIARD. 
S.  Crispin, 

Brevet  Colonel,  U.  8.  A,j  Major  of  Ordnance. 

[Indorsoment.] 

United  States  Ordnance  Agency, 

New  York,  July  10, 1872. 

Respectfully  referred,  together  with  its  inclosnres,  to  the  board  on  heavy  ordnance 
convened  by  General  Orders  No.  57,  dated  June  28, 1872. 

8.  CRISPIN, 
Brevet-Colonel,  U,  S.  A,,  Major  of  Ordnance. 


Combined  rifle  and  8mo0th  bore  gune — an  improvement  in  heavy  ordnance.    By  Norman 
Wiard  ;  contained  in  a  letter  to  the  Secretary  of  the  Navy,  and  official  documents. 

New  York,  March  16, 1872. 

Sir  :  By  the  demise  of  General  Rodman  and  Admiral  Dahlgren,  both  the  War  and 
Navy  Departments  are  deprived  of  the  genius  to  invent,  and  skIII  to  execute,  improve- 
ments in  ordnance  among  their  officials. 

Previous  to  the  death  of  these  distinguished  officers,  each  of  them  placed  their  opin- 
ions on  record  ns  to  the  state  of  the  art  of  fabricating  rifle-guns,  to  the  effect  that 
neither  the  United  States  authorities,  nor  the  ordnance  service  of  any  other  country, 
possessed  a  system  of  rifle-guns  which  could  be  relied  upon  for  uniform  endurance. 

At  a  late  date.  Admiral  Dahlgren  expressed  himself  to  a  committee  of  Congress  in 
these  words : 

"I  think  the  whole  question  of  rifle-guns  is  open.  I  do  not  think  that  anything  is 
known  about  it,  either  in  wrought  or  cast  iron.  I  know  of  nothing  in  foreign  countries 
in  which  I  believe  they  have  really  reached  better  results  than  we  have  here." 

The  admiral,  who  was  at  the  time  Chief  of  the  Bureau  of  Ordnance,  was  then  asked 
the  following  questions,  and  gave  the  answers  shown.  (See  Report  of  the  Joint  Com- 
mittee on  Ordnance ;  Rep.  Com.  No.  266,  40th  Congress,  3d  session.)  ^ 

*'  Question.  Have  experiments  in  this  country  demonstrated  as  yet  that  large  rifled 
guns  can  be  made,  according  to  the  Rodman  system,  with  a  reasonable  certainty  of 
endunuMje  f 

"  Answer.  I  think  not. 

"  Ques.  How  will  it  compare  with  the  solid  mode  of  casting  t 

*' Ans.  The  solid  mode  of  casting  has  given  no  better  results  with  rifled  cannon  than 
the  hollow.  I 

"  Ques.  Are  not  the  Parrott  rifles  condemned  by  the  board  of  ordnance  officers  t 
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"  Ans.  The  ISO-pounders  were  recorn mended  to  be  withdrawn  by  a  board.  The  Bn- 
reau  also  reduced  the  charge  for  the  lOO-pouudera. 

*^Qnes.  If  the  condemnation  extended  to  all  guns  made  by  Captain  Parrott,  why 
have  they  been  retained  in  service? 

'^  Ans.  It  did  not  extend  to  lOO-pouuders  or  to  rifled  guns  of  less  caliber. 

"Qnes.  Do  you  think  the  lOO-poundera  reliable  gunsf 

"  Ans.  I  should  be  apt  to  handle  thera  very  carefully. 

"Ques.  Have  any  Parrott  guns  burst  recently  in  the  naval  service  since  the  war  f 

'^  A  ride  gun,  30-pounder,  burst  recently  in  the  South  Pacific  squadron,  which  I  just 
left.  I  don't  think;  the  number  of  rounds  had  amounted  to  200.  I  reported  it  to  the 
Secretary  of  the  Navy,  and  told  him  we  had  no  rifled  guns  in  the  Navy  that  were  re- 
liable, Hvsking  leave  to  proceed  to  investigate  the  question,  and  ascertain  if  reliable 
rifle  guns  could  be  procured." 

General  Rodman  also  said  to  the  same  committee : 

**  My  belief  is,  that  no  nation  has  yet  decided  definitely  upon  which  is  the  best  ma- 
terial for  rifle  guns." 

Upon  hearing  this  and  other  testimony  of  like  character,  the  Joint  Committee  uu 
Ordnance,  composed  of  three  prominent  Senators,  and  three  members  of  Congress  of 
well-known  ability,  in  their  report  said — referring  to  the  exclusiveuess  of  the  Ord- 
nance Departments,  and  their  aversion  to  the  interference  of  outside  inventors :  '^  In 
the  second  place,  these  ofiicers  •  #  •  come  to  look  iipon  themselves  as 
possessing  all  the  knowledge  extant  upon  the  subject  of  ordnance,  and  regard  citissen 
inventors  and  mechanics,  who  offer  improvements  in  arms,  as  ignorant  and  designing 
persons,  and  pretentions  innovators,  who  have  no  claim  to  consideration.  Instead  of 
encouraging  the  inventive  talent  of  the  country,  these  officers  have  constantly  dis- 
couraged it,  and  many  complaints  of  improper  and  oppressive  treatment  have  been 
laid  before  the  committee  by  persons  who  have  sought  to  draw  the  attention  of  the 
authorities  to  what  were  supposed  to  be  ^  vital  principles  connected  with  their  art.'" 

The  report  continues : 

"The  investigations  of  the  committee  lead  them  to  the  following  conclusions: 

"  Ist.  That  no  more  heavy  ^nns  should  be  purchased  for  mounting  in  the  fortifications 
or  on  shipboard  until  such  improvements  are  made  in  methods  of  fabrication  as  will 
insure  more  reliable  endurance  than  has  heretofore  been  exhibited ; "  and  also  reoom- 
mended — 

'^  4th.  That  experiments  should  be  at  once  conducted  for  the  purpose  of  ascertaining 
the  real  cause  of  the  bursting  of  heavy  guns,  and  of  determining  upon  some  methoa 
of  fabrication  that  will  secnre  uniform  endurance. 

"5th.  That  every  encouragement  should  be  given  to  inventors,  and  a  full  and  fair 
trial  accorded  to  devices  onered  to  the  Government  that  promise  a  solution  of  the 
ordnance  problem." 

The  result  of  the  long  and  patient  inquiry  by  the  committee,  as  shown  in  the  report. 
(Rep.  Com.  No.  266, 40th  Congress,  2d  session,)  the  loss  of  the  valuable  services  of  Admiral 
Dablgren,  together  with  popular  belief  that  the  heavy  guns,  used  during  the  late 
war — the  only  guns  with  which  our  ships  of  war  and  fortincatious  are  yet  armed — did 
not  exhibit  the  endurance  expected  of  them — a  distrust  justified  by  the  list  of  guns 
which  burst  in  service  while  in  battle,  published  in  the  report  of  the  committee  before 
referred  to — creates  a  feeling  of  insecurity  throughout  the  country,  when  possible  com- 
plications with  foreign  nations  *' loom  up"  in  the  future;  and  would  seem  to  justify', 
or  make  it  imperative,  that  earnest  attention  and  careful  consideration  should  be  given 
to  the  subject  at  this  time,  as  well  as  out  of  deference  to  the  recommendations  of  the 
committee  which  prosecuted  the  inquiry  laboriously  for  many  months. 

It  would  also  seem  proper  for  the  Department  to  make  at  least  one  attempt  to  solve 
the  "  ordnance  problem,"  by  experiments  conducted  in  a  different  manner  from  all  those 
which  have  been  heretofore  essayed,  and  to  give  patronage  to  those  inventors  and 
those  inventions  which  seemed  to  the  committee  to  promise  the  most  valuable  results; 
especially  as  neither  ordnance  department  has  at  this  time  any  officer  who  has  exhib- 
ited any  marked  ability  as  an  inventor  of  guns,  or  manipulator  of  metals,  since  the 
loss  of  the  services  of  the  distinguished  officers  before  referred  to. 

As  I  have  frequently  assured  you,  and  as  you  were  assured  by  my  friend,  the  Hon. 
Robert  C.  Schenck,  on  the  occasion  of  a  visit  we  made  to  you  just  previous  to  his  de- 
parture for  London,  I  have  invented  what  I  conceive  to  be  an  important  system  for 
the  improvement  of  heavy  guns,  such  as  are  now  mounted  on  the  iron-clads  and  other 
ships  of  war  of  the  Navy,  and  in  the  fortifications  of  the  United  States,  by  which 
smooth-bore  guns  may  be  converted  into  rifle-^nns  at  small  cost,  without  even  dis- 
mounting them  from  tlieir  carriages:  and  by  which  such  rifle-guns  as  are  possessed  by 
the  Government  may  be  made  to  have  greatly  increased  efficiency,  endurance,  pene- 
tration of  iron  plates,  higher  initial  velocity  to  the  shot,  much  longer  ran^e,  and 
greatly  improved  precision;  while  the  guns,  if  smooth-bore,  will  remain  essentially  as 
good,  or  be  better  smooth-bore  guns  than  they  are  now ;  and,  if  they  are  rifled,  they 
may  be,  after  the  improvement  is  applied,  need  effectively  as  smooth-bores,  if  desired. 
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By  this  means  all  the  spherical  piojoctiles  now  on  hand  may  he  ntilized,  and  all  oar* 
riafreSy  pivots^  implements,  platforms,  ordnance  stores,  and  service  of  the  gun,  may  be 
made  available.  The  improved  rifle  projectiles  for  themi  to  be  used  for  the  principal 
service  for  which  they  will  be  hereafter  required,  will,  by  their  use,  give  all  the  advan- 
tages enumerated ;  while  to  test  the  value  of  the  improvement  requires  but  an  insig- 
nincant  expenditure  compared  with  the  usual  cost  of  experiments  on  ordoance. 

The  following  axioms,  founded  upon  the  lat-e  discoveries  in  thermodynamics,  and 
relating  to  the  correlation  and  conservation  of  force,  furnish  reliable  data  from  which 
we  may  determine  to  the  value  of  many  devices  connected  with  ordnance  and  the 
cause  of  failure  of  many  guns : 

Whenever  a  gun  bursts,  or  is  injured  by  no  greater  charge  than  such  as  it  has  pre- 
viously withstood  without  permanent  change  of  form,  it  is  because  of  the  misdirection 
of  part  of,  or  all  the  force  of,  the  powder,  intended  to  be  exertiod  on  the  shot  to  give  it 
its  projectile  force,  the  condition  required  for  range  and  penetration,  to  obtain  which 
we  make  guns,  or  because  part  of  the  force  of  the  powder  has  been  expended  in  un- 
necessary friction,  from  the  rubbing  of  the  shot  against  the  bore. 

If  the  gun  or  shot,  either  or  both,  be  heated  to  any  degree  while  the  projectile  is 
being  ejected,  the  force  given  to  the  shot  would  be  less  than  it  would  be  if  neither 
had  been  raised  in  temperature. 

If  the  shot  or  gun,  either  or  both,  be  permanently  changed  in  form  while  the  shot 
is  being  ejected,  the  projectile  force  will  be  reduced  in  a  ratio  which  may  be  exactly 
estimat^id. 

If  the  shot  be  only  changed  in  any  of  its  dimensions  while  being  ejected  from  the 
gun,  within  its  permanent  elasticity ,  so  that  it  recovers  its  form  after  it  has  escaped  from 
the  muzzle  of  the  gun,  and  if  the  change  of  form  does  not  increase  the  friction  while 
it  is  being  ejected,  no  loss  of  power  will  result. 

Any  change  of  form  of  the  gun,  not  recovered  before  the  shot  escapes,  detracts  from 
the  projectile  force  imparted  to  the  shot. 

If  an  elongated  projectile  could  be  inserted  in  the  gun  of  so  much  larger  diameter 
than  the  bore  that  all  the  expansive  force  of  the  powder  would  be  expend^  in  forcing 
it  out  of  the  gun,  and  so  that,  no  projectile  force  remaining  in  it,  it  would  fall  to  the 
ground  from  the  mnzzle,  all  the  work  the  powder  had  ability  to  perform  would  be 
found  in  the  metal  of  the  gun,  and  in  the  shot,  in  the  other  form  of  heat ;  and  that 
part  of  the  heat  absorbed  by  the  gun  being  communicated  to  a  higher  degree  in  one 
part  of  the  metal  than  to  other  parts,  the  tendency  to  burst  the  gun  by  unequal  expan- 
sion  would  result,  the  force  of  which  may  be  estimated,  heat  and  work  being  con- 
vertible conditions.* 

If  a  lead  bullet,  laid  upon  an  anvil,  receives  a  blow  from  a  hammer,  no  rebound  of 
the  hammer  will  occur ;  all  the  work  of  the  blow  will  be  found  to  have  been  expended 
in  changing  its  form  and  increasing  the  temperature  of  the  lead.  But  Jf  the  bullet 
experimented  upon  be  of  tempered  steel,  with  sufficient  permanent  elasticity  to  cause 
the  hammer  to  rebonnd,  without  permanent  change  of  lorm,  no  increase  of  tempera- 
ture will  be  found  to  have  resulted  in  the  bullet,  because  no  work  will  have  been  ex- 
pended upon  it ;  from  which  data  we  may  conclude  that,  if  projectiles  of  all  the 
various  forms  used  in  great  guns  could  be  caused  to  slide  smoothly  out  of  the  gun,  in- 
variably without  friction,  the  prolific  cause  of  accidents  to  the  guns  would  be  avoided 
&V4i  the  misdirect«d  force  would  be  stored  up  in  the  projectile  instead,  to  be  expended 
in  the  desired  manner. 

A  few  additional  familiar  examples  of  the  correlation  of  work  and  heat,  as  applica- 
ble to  gunnery,  may  be  recited. 

Aerolites,  projected  through  the  earth's  atmosphere,  are  supposed  to  have  their  high 
temperature— the  welding  heat  of  wrought  iron — imparted  to  them  by  friction  against 
the  air. 

A  lead  bullet,  fired  from  a  rifle  into  the  muzzle  of  a  horse-pistol,  has  been  known  to 
melt  and  run  out  of  the  muzzle  in  Uquid  form. 

Lead  bullets  fired  against  iron  targets  in  the  dark  have  been  known  to  emit  a  flash  ^ 
of  light,  on  account  ot  their  sudden 'increase  of  temperature  upon  striking. 
'    Railway-axles  frequently  become  red-hot  by  friction,  and  set  fire  to  combustibles 
near  them. 

Wrought-iron  projectiles  have  become  Jammed  in  wrought-iron  guns,  and  thereby 
heat  euQiigh  has  been  evolved  to  weld  the  two  metals  together. 

A  common  example  of  welding  of  metals  by  the  heat  of  friction  is  known  to  millers. 
The  step,  or  hardened  steel  point,  at  the  bottom  of  the  mill-spindle,  upon  which  the 

*  General  Bodroan,  in  giving  teetimony  before  the  Joint  Committee  on  Ordnance  in  relation  to  the 
oauae  of  the  bursting  of  a  12-inch  rifled  Rodman  gnn  at  Fortress  Monroe,  said :  *'  The  only  thing  that 
woold  indicate  the  bnrating  at  that  round  is  the  indication  of  the  shot  having  Jammed  in  the  bore  of 
the  gnn,  as  shdwn  by  the  Impressions  of  the  lands  of  the  gun  upon  the  surface  of  the  shot.  A  great 
amount  of  friction  would  be  the  result :  whatever  fHction  existed  tended  to  diminish  the  velocity  m  the 
•hot." 
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weight  of  the  millstone  rests,  is  fireqnently  found  welded  to  the  socket  in  which  it  re- 
volves. 

A  unit  of  heat,  being  that  amount  of  fire  effort  or  quantity  of  heat  necessary  to  raise 
the  temperature  of  a  pound  of  water  one  degree  Fahrenheit,  has  a  mechanical 
equivalent  of  "  work"  which  is  772  **  footpounds/'  or  the  ability  to  raise  772  pounds 
one  foot  high. 

Seven  hundred  and  seventy-two  fbot-pounds  expended  in  friction,  or  in  any  other 
manner,  evolve  "  a  unit  of  heaf 

A  solid  shot  of  484  pounds  weight,  fired  from  the  15-inch  gun  with  fifty  pounds  of 
powder,  with  a  velocity  of  1,028  feet  per  second,  it  has  been  found,  stored  up  in  the 
projectile  work  equivalent  to  7,094,000  foot-pounds,  or  a  momentum  equal  to  raising 
that  number  of  pounds  one  foot  high.  Twelve  times  that  number  of  pounds  one  iHck 
high  equal  85,128,000  *^  inch-pounds,''  equal  also  to  9,189  units  of  heat.  If  one-tenth  of 
this  amount  of  work  should  be  expanded  in  friction  on  the  bore  of  the  gun,  it  being 
heated  so  suddenly  from  one  surface  of  the  mass,  wo^ld  be  heated  unequally,  and  un- 
equally expanded,  force  enough  would  be  developed  to  burst  it. 

A  bar  of  wrought  iron  one  nch  square  has  its  length  increased  one  five-thousandth 
part  by  a  tension  of  two  thousand  pounds ;  an  equal  extension  of  length  occurs  when 
its  temperature  is  raised  eight  degrees  Fahrenheit.  When  such  a  bar  is  heated  eight 
degrees,  it  expands  longitudinally  with  a  force  of  2,000  pounds. 

If  two  bars  of  iron,  of  one  inch  area  of  cross-section  each,  could  be  firmly  fastened 
together  at  the  ends,  so  that  one  could  not  expand  or  contract  without  the  other, 
upon  raising  the  temperature  of  one  eight  degrees  higher  than  its  previous  tempera- 
ture, it  would  exert  a  force  of  instant  pressure  Ji'gon  the  other  bar  of  2,000  pounds. 

If  such  bars  should  be  formed  into  rings,  like  tire  and  felloes  of  a  wagon- wheel,  of 
such  relative  diameters  that  one  woulf}  fit  exactly  inside  the  other,  upon  4ieatiug  the 
inner  one  a  tension  equal  to  2,000  pounds  would  be  exerted  upon  the  outside  ring,  if 
the  increase  of  temperature  should  be  equal  to  eight  degrees.  If  the  outside  ring  nad 
been  of  such  diameter  as  to  necessitate  its  being  heat^  before  it  could  be  adjusted 
upon  the  inner  one,  and  the  contraction  caused  a  tension  having  a  tendency  to  compress, 
the, inside  ring  with  a  force  of  2,000  pounds  upon  it,  the  pair  would  be  in  a  similar  con-* 
dition  of  initial  tension  with  the  Rodman  gun,  which  is  cooled  from  the  interior  more 
rapidly  than  from  the  exterior  at  the  time  it  is  cast,  that  condition  being  necessary  to 
enabling  a  hollow  cylinder  to  be  afterward  subjected  to  expansive  force  from  within, 
to  withstand  it  in  the  best  manner.  If  too  much  tension  be  imparted  to  the  metal  of  a 
gun  in  this  manner,  it  may  burst  without  any  other  force  acting  upon  it,  several  of 
the  Rodman  guns  of  large  caliber  having  burst  in  the  foundery  before  their  completion 
as  guns." 

The  ordnance  engineer  should  not  permit  an  ounce  of  momentum  to  be  wasted,  mis- 
directed, or  diverted  from  the  objective  point  of  all  proj[ectiles  fired  from  ^uns  in  grim 
war,  viz,  getting  through  the  enemy's  defenses.  One  effective  shot,  getting  through 
and  expended  on  a  vital  part,  such  as  a  boiler,  a  magazine,  the  engine,  or  steering- 
geer,  might  be  worth  thousands  that  would  miss,  or  only  knock  at  the  entrance. 
There  has  been  too  much  reason  to  suspect  that  our  ordnance  authorities  have  adhered  to 
their  theory  of  "heavy  projectiles,  with  low  velocity,"  giving  "  racking  effect,"  instead 
of  relying  on  penetration,  resulting  from  high  velocity,  from  a  tender  consideration  for 
■      — — — ■  ■  ■  ■  — • 

*  The  joint  committee,  in  reference  to  this  part  of  the  sabject  in  their  report,  says:  "If  the  force 
with  which  metals  contract  when  cooled  is  shown  to  he  so  potent  as  to  hrcak  the  gun  fW>m  the  inside 
when  cooled  from  the  outside,  and  from  the  outside  when  cooled  from  the  inside,  it  can  be  seen  that,  if 
a  gun  be  in  a  state  of  tension  which  has  a  tendency  to  compress  the  metal  of  the  interior  and  extend 
the  exterior,  the  heat  afterward  communicated  to  the  surface  of  the  bore  by  the  burning  powder,  or  b^' 
friction  of  the  movin;:;  charge,  would  assist  the  pressure  of  the  powder  to  burst  the  gun,  especially  if 
the  gun  should  be  fired  a  number  of  rounds  in  quick  succession.  This  additional  force  being  conaidered, 
it  may  be  possible  to  determine  why  guns  made  of  the  strongest  material  are  more  liable  to  burst  than 
those  made  of  weaker  iron,  and  why  the  accidents  occur  most  frequently  during  battle,  when  the  gun  is 
fired  more  rapidly  than  at  the  time  of  proof,  when  it  is  usually  fired  slowly.  Forces  known  to  be  suffl- 
.dent  to  actually  break  large  masses  or  iron  spontaneously,  as  it  were,  should  not  be  overlooked  while 
treating  so  intricate  a  subject  as  this  of  heavy  guns." 

While  it  must  be  conceded  that  the  conclnalous  of  the  committee,  that  a  gun  which  embodied  the 
least  strain  of  initial  tension,  to  enable  it  to  best  resist  the  direct  pressure  of  the  gases  of  the  powder, 
would  be  in  a  worse  state  to  resist  the  force  of  unequal  expansion,  are  correct,  it  must  be  remembered 
that,  even  when  the  gun  was  made  on  the  plan  of  Admiral  I>ahlgren,  it  was  able  to,  and  did  invariably, 
resist  the  direct  pressure  of  the  gases  of  tne  powder,  when  no  heavier  projectile  than  the  solid  round  shot 
tHU  fued;  and,  it  made  on  the  R(Mman  system,  while  it  was  plainly  strone  enoagh  to  resist  the  pressure 
of  the  powder,  even  with  elongated  projectiles,  it  only  gave  way  wtien  a  large  additional  force,  resulting 
from  Jrietion.  which  eoepended  at  least  one-quarter  of  its  velocity,  was  acting  upon  it;  and  most  of  the  Rodman 
rifle-guns  which  have  barst  did  give  way  while  they  were  comparatively  new.  In  this  view  of  the  sub* 
ioct,  the  chapter  on  "  The  effect  of  time  in  removing  tensions,"  &o.,  (see  the  report  of  the  Ordnance 
Committee,  p.  189,)  is  significant  It  is,  therefore,  fair  to  conclude  that,  if  we  can  so  direct  the  force  that 
no  part  of  it  shall  be  expended  upon  the  gun,  except  the  direct  pressure  of  thepowder,  we  may  find  our 
present  guns,  whether  cast  holluw  or  sond,  may  l^  used  for  rifie-prqjectilcs  or  the  same  weight  as  the 
solid  round  shot,  of  the  same  caliber,  for  an  unlimited  number  oi  rounds,  without  the^east  danger  of 
bursting,  because  the  force  heretofore  occasionally  devoted  to  burst  the  gun  will,  if  the  plan  proposed 
succMOB,  always  directed  aright,  give  increased  velocity  to  the  projectile. 
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the  guns,  despairing  of  Bnocess  in  attempting  to  secure  greater  effloiency  from  the  gans 
we  have  or  ootaining  better  ones.  If  a  large  part  of  the  work  the  powder  is  capable 
of  performing  in  the  gnn  has  been  misdirected,  as  shown,  and  has  thereby  had  a  ten- 
dency to  bnrst  the  gun,  instead  of  giving  high  velocity  and  penetrating  power  to  the 
shot,  then  it  would  ue  most  proper  t<o  endeavor  to  modify  the  engine,  so  that  the  same 
charge,  directed  aright,  will  give  us  the  quality  of  penetration,  in  addition  to  better 
endurance  to  the  gun.  Afterward,  if  it  is  desired,  the  ^*  racking  efiect "  may  be  secured 
by  reduced  charges  of  powder,  by  which  we  shall  retain  all  we  have  and  win  that 
which  we  have  nofc :  reliable  endurance  to  the  gun  and  high  velocity  to  the  projectile. 

K  we  can  cause  it  to  be  understood,  by  the  publication  of  the  results  of  practicable 
tests  and  experiments,  that  the  large  number  of  enormous  guns  we  have  on  hand  have 
been  unexpectedly  increased  in  efficiency,  so  that  each  has  had  imparted  to  it  reliable 
endurance  under  rapid  fire,  with  improved  projectiles,  stored,  with  momentum  which 
will  send  them  easily  through  the  thickest  armor-plating  carried  on  any  foreign  iron- 
clad, the  fact  that  we  have  many  founderies  capable  of  producing  unlimited  numbers 
of  similar  or  larger  guns  of  the  same  quality,  from  American  iron,  at  a  cost  of  ten 
cents  a  pound — only  one-quarter  to  one-tenth  of  the  cost  of  the  guns  relied  on  in  Eu- 
rope— would  make  the  award  of  Alabama  claims  one  or  two  hundred  millions  greater, 
insure  prompt  payment,  and  also  insure  permanent  peace  in  the  future  between  the 
United  States  and  European  nations. 

At  this  time,  the '^  racking  effect  "we  have  boasted  of  is  ridiculed  in  England  as 
the  best  our  guns  can  give,  even  if  the  guns  do  not  burst,  as  they  are  liable  to  do,  at 
the  first  round. 

The  improvement  I  propose  for  the  present  smooth-bore  guns  consists  essentially  in 
rifling  each  gun  with  two  grooves,  having,  for  a  15-inch  gun,  a  twist  of  about  one  full 
turn  in  fifty  feet,  and  so  stationing  the  groovy  at  the  side  of  the  bore  (see  photo- 
graphic sheet  of  drawings.  No.  1,  being  a  plan,  a  louj^tudinal  section,  and  front  view 
of  a  converted  gun,  showing  the  number  and  station  of  the  grooves)  that  neither 
groove  will  intersect  or  cross  the  bottom  or  top  of  the  bore,  thus  leaving  it  smooth  at 
the  bottom  and  top,  where  the  shot  would  strike  in '*  balloting,"  should  the  gun  be 
used  as  a  smooth-bore,  for  spherical  projectiles,  after  being  rifled.  After  the  gun  is 
rifled,  however,  it  is  proposed  to  improve  the  spherical  projectiles  now  on  hand  by 
some  plan  similar  to  the  following,  viz :  by  drilling  three  small  holes  in  each,  a  little 
distance  from  the  point  of  contact  the  shot  or  shell  would  have  with  the  bore  of  the 
ffun,  when  inserted,  as  if  for  firing,  the  holes  to  be  equi-distant  from  each  other,  in 
the  form  of  a  regular  triangle.  Into  these  holes  insert  three  brass  pins,  each  to  be  cut, 
after  insertion,  of  such  exact  length  as  to  support  the  projectile  up  and  out  of  contact 
with  the  bottom  of  the  bore,  so  that  the  windage  shall  be  eqoal  all  around,  top  and 
bottom,  as  well  as  at  the  sides  of  the  bore,  the  pins  supporting  the  projectile  in  this 
position  like  the  legs  of  a  milking-stool. 

The  iuiurions  efiects  which  result  from  the  upsetting  of  the  projectile  (see  photo- 
graphic sheet  No.  2)  has  been  referred  to.  The  injurious  effect  shown  would  be  mag- 
nified in  a  rifled  gun  with  an  elongated  projectile.  The  spherical  projectile  lying  upon 
the  bottom  of  the  bore,  and  in  contact  with  the  metal  of  the  gun  at  that  point,  upon 
receiving  the  sudden  impulse  acting  against  its  rear,  has  its  form  changed  to  that  of 
an  ohlate  spheroid  ;  the  axis,  which  coincides  with  the  axis  of  the  bore  of  the  ^un,  is 
reduced  in  length,  and  the  diameter  at  right  angles  to  this  axis  is  increased,  within  a 
period  of  time  too  short  to  be  estimated.  The  time,  in  (fact,  is  so  short  that  the  pro- 
jectile prefers  to  indent  the  bottom  of  the  bore,  instead  of  being  lifted  up  to  the  extent 
the  increase  of  diameter  requires ;  and  while  the  shot  is  so  penetrating  the  bottom  of 
the  guD,  the  pressure  behind  it  causes  it  to  slip  along  the  bore,  creating  friction,  as  if  the 
shot  had  thousands  of  tons  weight  loaded  upon  its  top  while  it  is  moving.  It  quickly 
(for  whatever  is  done  upon  this  occasion  is  done  quickly)  recovers  its  form  by  its  per- 
manent elasticity,  and,  jumping  up,  it  strikes  the  top  of  the  bore  a  little  forward  of  its 
first  position,  and  flies,  balloting,  or  rebounding,  from  top  to  bottom  of  the  bore,  until  it 
escapes  in  an  uncertain  direction  from  the  muzzle  of  the  gun.  By  supporting  the  pro- 
jectile centrally  in  "^he  bore,  previous  to  its  receiving  its  impulse  from  the  powder, 
with  windage  all  around  alike,  an  achievement  is  arrived  at,  by  most  simple  means, 
often  attempted  in  this  country  and  in  Europe,  but  without  success.  The  so-called 
centrical  system  of  Captain  Scott,  royal  navy,  only  centered  the  shot  in  the  gun,  after 
it  had  moved^  from  its  first  position,  and  after  the  force  of  the  powder  had  acted  to 
npset  the  prmectile.  That  so  distinguished  an  officer  should  have  attempted  to  over- 
come the  difficulty,  however,  showed  that  a  difficulty  existed  and  that  a  remedy 
ought  to  be  found.    (See  Holley's  Ordnance  and  Armor.) 

Spherical  projectiles  cannot  be  fired  from  rifled  guns,  if  rifled  in  the  ordinary  manner, 
as  the  balloting,  before  referred  to,  would  soon  destroy  the  bore,  rendering  it  unfit  for 
either  kind  of  practice. 

The  most  effective  kind  of  firing  from  '^  shell-guns"  is  what  is  called  ''  richoohet  prao- 
iice,"  In  attacking  water-^battenes,  or  e^rth-works  near  the  water's  edge,  and  low 
down;  to  sink  transports,  tug9>  and  wooden  ships  with  shells ;  to  resist  offensive  of%ra- 
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tioDB  of  the  enemy,  condnoted  in  boats,  soch  as  landing  of  troops,  &c.,Tonnd  shells  and 
the  richochet  firing  is  necessary,  and  cannot  be  adopted  with  elongated  projectiles,  or 
those  having  the  rifle-motion  imparted  to  them.  This  is  well  known  and  uuderstood 
by  naval  men,  and  is  the  principal  objection  urged  by  them  against  the  use  of  rifled 
guns  exclusively.  The  improvements  upon  smooth-bore  guns,  referred  to  herein,  give 
increased  efficiency  to  the  guns  to  be  used  as  smooth-bores,  and  at  the  same  time  ren- 
ders them  available  as  rifles.  It  is  based  upon  the  idea  that  oast-iron  guns,  whether 
made  according  to  the  system  of  Admiral  Dahlgren*— oast  solid,  and  cooled  slowly 
from  the  exterior,  t'O  leave  the  whole  metal  of  the  block  as  nearly  as  possible  in  a 
state  of  '^  initial  rest^'—or  whether  made  after  the  plan  of  General  Rodman,  under  which 
the  ^un  is  cast  hollow,  and  cooled  from  the  interior  most  rapidly,  for  the  purpose  of 
obtaining  the  supposed  advanta^  of  iniUdl  tensi&ny  by  which  the  ability  of  the  gan  to 
resist  elastic  pressure  from  within  is  believed  to  be  greatly  increased,  either  kind  of 
gun  is  believed  to  be  capable  of  restraining  the  direct  pressure  of  the  powder,  if  no 
other  quality  of  the  force  the  powder  is  capable  of  exerting  should  at  any  time  be 
permitted  to  act  upon  them.  If  this  idea  be  a  correct  one,  and  if  it  had  been  known 
irom  the  first,  all  the  thousands  of  guns  made,  experimented  upon  expensively,  and 
disabled  or  burst  since  the  United  States  began  its  efforts  to  produce  guns  of  large 
caliber,  the  millions  of  pounds  of  powder,  huudreds  of  thousands  of  projectiles,  and 
the  immense  expenditure  of  money  wasted  might  have  been  saved,  or  tne  bnrsted  and 
disabled  guns  might  have  been  on  hand  now,  ready  to  be  rifled  and  mounted  on  ships 
or  fortifications  for  the  national  defense. 

Even  now  it  is  proposed  that  Congress  shall  appropriate  (200,000  for  the  procure- 
ment of  one  12-inch  rifle-gun,  to  be  tested  probably  in  the  erroneous  manner  ail  the 
previous  experiments  have  been  conducted.  This  proposition  embraces  another  which 
IS,  of  course,  to  discard  all  of  the  6,000  large  guns  now  mounted  on  our  ships  and  forti- 
fications, to  resupply  all  the  projectiles,  carriages,  implements,  and  ordnance  stores 
adapted  to  the  old  guns  and  not  to  the  new,  and  to  re-arm  our  forts  and^ships  with 
the  new  device.  If  the  new  gun  should  happen — as  it  has  many  times  before  to  trial- 
ffuns — to  endure  the  proof  tenderly  applied,  only  to  exhibit  its  weakness  at  the  time  of 
the  next  war — ^far  in  the  future  it  is  hoped — when  it  comes  to  be  subjected  to  the  real 
test  of  battle,  referred  to  by  the  ordnance  committee,  namely,  *^  rapid  and  continuous 
firing,  with  intervals  only  sufficient  for  loading,''  (see  Appendix  A,)  it  will  not  prove 
to  be  a  wise  expenditure.    (See  report,  before  referred  to,  p.  145.) 

Rifled  guns  skfford  greater  precision  than  smooth-bores,  however  well  the  gun  may  be 
shotted  ;  the  revolving  motion  imparted  to  the  projectile  compensates  for  the  inequal- 
ities of  density  and  form  of  any  particular  projectile.  There  are  other  advantages 
which  result  nt>m  rifling,  the  principal  of  which  is  that  a  better  form  of  front  can  oe 
given  to  the  projectile  for  penetration. t 

The  hemispuerical  form  of  front  is  as  much  inferior  to  the  o^val  point  of  a  projectile 
as  it  would  be  in  a  yacht,  whether  the  object  to  be  obtained  is  the  penetration  of  air, 
earth,  or  iron  plates.  It  has  been  found  by  actual  experiments  that  the  ogival-pointed 
form  excels  in  penetrating  iron  plating  in  the  ratio  of  82  to  66.  (See  photographic 
sheet  of  drawing,  No.  3.)  And  this  great  addition  to  the  efficiency  is  absolutely  ob- 
tained without  any  additional  strain  upon  the  gun,  as  completelj^  as  an  improved 
model  to  a  steamship  ^ives  increased  speed  without  additional  strain  upon  the  steam- 
engine  which  propels  it.  As  the  principal  duty  expected  of  large  guns  in  modern  war- 
fare is  the  penetration  of  iron  plating,  if  no  other  advantage  could  be  obtained,  this 
alone  would  justify  the  change  by  rimng,  proposed  for  all  thk  smooth-bores  possessed 
by  the  United  States. 

The  rifle-projectile  I  have  devised  and  adapted  to  the  guns  (improved  by  rifling  is 
shown  in  one  of  its  forms  or  modifications  on  the  photographiq  sheets,  Nos.  4  and  6, 


*(3eo  second  paragraph  of  foot-note  to  page  148.)  i 

f  "From  this  table  it  appears^  i 

"  let  That  bemisphericu-headed  steel  shot,  striking  the  box-target  with  a  '  -w^vk '  of  68  tons  per  inch  of 
shot's  oircnmference,  failed  to  penetrate  completely.  This  result  might  be  enpected,  as  from  calcula- 
tion it  would  require  about  83  tons  per  inch  of  circumference  to  send  a  hemisrflierical-headed  shot  com- 
pletely through  such  a  structure.  / 

"  So.  The  ogival-headod  steel  shot,  the  head  being  brought  to  a  point,  strikjffiff  the  above  target  with  a 
'work*  of  68  tons  per  inch  of  shot's  circumforeuce,  penetrated  oompleteljr/T "^'^^  "ome  remaining  force 

"  3d.  That  pointed  chilled  shot,  striking  the  above  target  with  a  •  wor  k '  of  66  tons  per  inch  of  shot's 
droumference,  penetrated  oompletely,  and  were  fully  equal  to  the  steel.  I 

"  4th.  That  elliptical,  or  blunt-headed,  chilled  shot,  striking  the  abovtw  target  with  a  '  work'  of  66  tons 
per  inch  of  shots  circumference,  fkiled  to  penetrate  oompletely,  the>' indent  being  about  equal  to  tiie 
hemispherical-headed  steel  shot.  ' 

"  5th.  That  ogival-pointed.chilled  shot,  s6-iking  the  4-5  inch  unbadked  plates,  inclined  at  an  angle  of 
38^  with  the  ground,  with  a*'  work '  of  66  tons  per  inch  of  shot's  circrimfereuce,  penetrated  completely. 

"  6th.  That  the  same  shot  with  the  Belgian -coned  head  failed  to  pe*4ietrate. 

"  7th.  That  it  would  require  a  '  work '  of  above  70  tons  per  inch  of  n^hot's  circumference  to  send  a  heml- 
sperioal-headed  steel  shot  at  an  angle  of  38°  with  the  ground.  Su  Jch  a  structure,  therefore,  presents  a 
greater  obstacle  to  complete  perforation  than  the  *  Warrior'  targe  .i,  if  fired  at  direct"— JSeport  of  Cap- 
tain W.  H.  NobU,  M.  A„  Royal  ArUUary,  anodato  memUr  of  f*   Ordfnanee  Sdeet  OimmiUu, 
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being  corod  shot  of  the  same  weight  as  the  round  shot  for  the  same  caliber  gnn.  The 
•  above,  plate  4,  illustrates  a  coned  shot  of  the  same  weight  as  the  spherical  projectile  for 
same  caliber  of  gun  intended  to  be  used,  in  'Comparative  trials,  to  determine  the  rela- 
tive initial  velocity,  precision,  range,  penetration  of  iron  plating,  and  endurance.  It 
has  adjusted  to  it  bronze  **  gibs,"  fitted  mechanically  to  the  grooves  stationed  forward 
of  the  center  of  gravity  and  of  form  of  the  projectile,  the  rear  end  of  the  shot  being 
centered  in  the  bore  by  6  brass  bouUma^  turned  in  a  lathe  after  inspection,  to  .fit  as 
closely  as  will  admit  a  ready  loading.  The  boutons  keep  the  periphery  of  the  shot  equi- 
distant from  the  bore,  all  around  alike.  By  this  device  all  contact  of  the  iron  of  the 
projectile  with  the  metal  of  the  gun  is  prevented  and  all  the  friction  which  would 
otherwise  result  is  avoided.  The  shells  in  plate  6  are  designed  for  converted  smooth- 
bore guns,  and  adapted  to  the  weight  of  the  gun. 

It  is  obvious  that  the  spherical  projectiles  could  be  mounted  in  the  same  manner 
on  the  *'  gibs"  in  the  rifle-gun,  if  it  should  be  deemed  desirable,  and  thus  the  advantage 
of  the  rine  motion  to  round  projectiles  could  be  secured;  although  the  gib,  being  sta- 
tioned on  the  part  of  the  shot  where  the  diameter  is  largest,  would,  therefore,  have  the 
pressure  of  the  powder  acting  against  the  end  of  the  gibs  as  severely  as  it  acts  against 
the  rear  of  the  shot,  it  is  bebeved  that  it  would  not  upset  it,  injuriously,  so  as  to  cre- 
ate undue  friction  in  the  grooves.  The  other  shot  has  the  gibs  stationed  forward  of  the 
largest  diameter,  where  the  windage  is  much  greater,  and  no  such  injurious  result 
coiSd  possibly  be  expected. 

These  improved  rifle  projectiles  being  all  of  the  class  termed  ''mechanical-fit"  shots, 
a  term  used  in  contradistinction  to  expanding  projectiles,  or  those  having  a  soft  metal, 
or  expanding  band,  no  *' work"  is  expended  in  changing  their  form  in  the  gun,  a  more 
important  consideration  than  it  would  appear  to  be  to  the  inexpert,  and  shown  by  the 
example  of  the  lead  bullet  receiving  the  blow  of- a  hammer,  before  referred  to. 

The  photographic  sheet  No.  7  is  intended  to  illustrate  the  important  fact  that  three 
shots  of  greatly  differing  weieht,  (by  length,)  adapted  to  the  same  gun,  may  have 
impulse  imparted  to  them  with  like  charges  of  power,  giving  totally  different  rates  of 
velocity,  and  yet  have  stored  up  in  each  an  equal  penetrating  power  as  estimated  by 
*^  foot-pounds,"  if  it  were  not  for  the  fact  that  more  work  would  be  performed  on  the 
projectile  of  the  elongated  form  upon  striking  than  upon  the  spherical  one.  This 
dinerence,  however,  could  be  compensated  for  by  making  the  spnerical  shot  of  cast 
iron,  the  next  larger  of  soft  steel,  and  the  heaviest  one  of  tempered  steel  or  chilled  cast 
iron.  The  alteration  of  shape  in  Plate  8  involves  work  expended  on  the  shot,  and 
therefore  wasted.  The  upset-shot  makes  a  larger  hole  in  the  iron  plate  which  it  is  to 
penetrate  and  necessitate  that  more  *' ability  to  work"  should  be  stored  up  in  the 
projectile. 

It  can  be  seen  that  all  the  improved  rifled  projectiles,  cored  shot,  shell,  steel-pointed 
shot,  and  chilled-iron  shot,  shown  on  the  drawings  herewith,  have  the  least  possible 
length  commensurate  with  filling  the  bore  of  the  gun  except  windage,  and  providing 
for  the  ogival-shaped  point;  and  it  is  expected  that  the  ability  for  work  stored  up  in 
the  projectile,  being  made  up  with  more  of  the  element  of  velocity  than  of  weight,  less 
of  the  work  will  be  expended  upon  impact  on  the  projectile  itself,'  by  heating  it,  chang- 
ing its  form,  or  breaking  it. 

A  tallow-candle  thrown  against  the  panel  of  a  door,  with  a  proper  velocity,  might 
be  so  changed  in  form  as  merely  to  bespatter  the  target,  without  indenting  it  iu  the 
least,  while  it  might  be  fired  from  a  gun  with  such  velocity  as  not  only  to  penetrate 
the  wood  through  and  through,  but  tb  pass  through  without  the  slightest  change  of 
form  to  the  unctuous  projectile. 

This  example  is  referred  to  for  the  purpose  of  showing  that,  while  in  England  ord- 
nance engineers  have  been  steadily  attempting  to  impart  "foot-tons"  of  ability  to 
work  and  penetrate  iron-plating  to  expensive,  elongated,  tempered-steel  projectiles, 
we  may,  by  imparting  higher  velocity  to  lighter  projectiles,  made  of  cheaper  materials, 
(cast  iron,)  obtain  the  same  penetration  or  better,  and  thus  have  both  guns  and  projec- 
tiles at  a  cost  of  only  from  one-quarter  to  one-tenth  the  cost  expended  upon  such 
engines  in  England  and  other  European  countries,  where  both  guns  and  projectiles  are 
made  principally  of  steel,  and  in  the  most  expensive  and  laborious  manner. 

I  think  that  I  may  assert  with  truth  that.,  since  these  improvements  were  invented, 
the  drawings  from  which  the  photo^aphic  copies  herewith  were  made  have  been  shown 
to  hundreds  of  engineers  and  practical  mechanics,  with  full  explanations  in  relation  to 
all  the  details  as  shown  in  this  paper.  In  every  case  I  have  asked  their  opinions  and 
have  been  answered  as  follows : 

"  Question.  K  two  guns  of  like  weight,  caliber,  and  quality  should  be  mounted  on 
like  carriages,  side  by  side,  one  to  be  rifled  %ccordin^  to  this  plan  and  the  other  to  re- 
main smooth-bore,  and  if  each  should  be  loaded  with  the  same  charge  bv  weight  of 
the  same  kind  of  powder,  the  smooth-bore  to  have  its  proper  round  projectile,  and  the 
,  rifled  gun  to  have  the  improved  rifle-projectile  of  the  same  weight,  and  then  each 
should  be  fired  at  the  same  elevation,  which  gun  would  give  the  highest  initial  velocity  T 

''Answer.  Undoubtedly  the  rifled  gun  would  give  the  highest  velocity. 
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''Q.  Which  would  ffive  the  longest  range  f 

''A.  Undoubtedly  the  rifled  gnn,  because,  with  its  higher  velocity  its  projectile  has 
the  best  forra  for  passing  through  the  air. 

''Q.  Which  would  give  the  best  precision  ? 

'^  A.  Undoubtedly  the  rifled  gun. 

"  Q.  Which  would  penetrate  the  greatest  thickness  of  iron-plating  f 

'*  A.  Undoubtedly  the  rifle,  because  it  would  have  the  highest  velocity  and  because 
it  has  the  best  form  of  point  for  penetration. 

'^  Q.  Which  would  injure  the  gun  most  f 

"A.  Undoubtedly  the  round  projectile;  therefore  the  rifle-gun  i^rould  have  the  most 
endurance. 

**  Q.  Which  would  give  the  highest  velooifcy  to  a  round  shot,  if  both  were  loaded 
with  such  projectiles,  the  smooth-bore  gun  having  its  shot  lying  on  the  bottom  of  the 
bore  and  the  rifle-gun  having  its  shot  supported  centrally  upon  the  brass  pins  f 

''A.  Undoubtedly  the  rifle-gun.'' 

I  have  no  doubt,  Mr.  Secretary,  that  any  committee  of  nnprfijudiced  experts,  before 
whom  this  subject  is  properly  presented,  would  answer  each  of  these  questions  sub- 
stantially in  the  same  manner. 

I  have  two  smooth-bore  guns  of  15-inch  caliber,  of  superior  quality,  cast  hollow, 
and  cooled  from  the  interior,  directly  under  the  supervision  of  General  Kodman.  The 
guns  are  new,  and  were  made  by  the  South  Boston  Foundery.  I  will  rifle  one  of  these 
guns,  furnish  new  wrou^ht-iron  carriages  for  them,  two  wrought-iron  plates  for  tar- 
gets, 4i  inches  thick,  36  inches  wide,  and  144  inches  long  each,  all  the  necessary  pro- 
jectiles, both  for  the  smooth-bore  and  the  rifle  gun,  and  all  the  implements  required  for 
a  comparative  test  of  tho  efficiency  and  endurance  of  the  two  guns,  having  in  view 
besides  the  determination  of  ihe  question  as  to  which  flrives — 

1st.  Highest  initial  velocity  to  the  shot  of  equal  weight  with  equal  charge  of  powder. 

2d.  Longest  range. 

3d.  Best  precision  aimed  at  the  bulVs-eye  of  a  target. 

4th.  Which  will  penetrate  a  4i-inch  plate  with  the  smallest  charge  of  powder.   And, 

5th.  Which  will  nave  the  greatest  endurance,  fired  with  such  charges  as  will  give 
the  highest  velocity  to  the  shot  from  the  smooth-bore  gun. 

I  will  furnish  all  the  ordnance  stores  above  enumerated  and  all  the  powder  neces- 
sary for  all  the  trials  enumerated,  together  with  the  guns  described,  and  conduct  the 
test  under  the  patronage  of  the  Navy  Department  and  the  observation  of  such  naval 
officers  as  you  may  direct  to  attend  and  record  the  results,  for  the  sum  of  $40,000,  to 
be  paid  to  me  in  advance,  upon  my  giving  security  satisfactory  to  you  for  the  faithful 
folnllment  of  the  conditions  of  a  contract  which  shall  embrace  and  express  all  these 
terms  and  conditions. 

I  have  the  honor  to  subscribe  myself  your  obedient  servant, 

NORMAN  WIARD. 

Hon.  Geo.  M.  Robeson', 

Secretary  of  the  Navy,  Washington^  D.  C. 


Forty-second  Congress,  .Second  Session. 

Letter  from  Uie  Secretary  of  the  Navy. 

Atbjl  10, 1872.— Referred  to  the  Committee  on  Appropriations  and  ordered  to  be  printed. 

Navy  Department,  Wdshingtonj  D.  C,  AprU  4, 1873. 

Sir:  I  have  the  honor  to  recommend  that  an  amendment  be  inserted  in  the  bill 
making  appropriations  for  the  naval  service  for  the  next  fiscal  year,  appropriating 
$40,000  to  enable  the  Department  to  purchase  two  special,  large,  trial  guns,  and 
to  conduct  a  series  of  experiments  for  the  purpose  of  determining  practically  whether 
the  present  smooth-bore  guns  of  the  Navy  can  be  increased  in  efficiency  and  strength 
by  nfling  and  by  the  use  of  a  new  jorojectile,  with  a  view  of  obtaining  more  reliable 
endurance,  longer  range,  better  precision,  and  a  greater  power  of  penetraibing  iron- 
plating. 

A  plan  for  this  purpose  has  been  laid  before  the  Department  which  is  claimed  to 
possess  such  merit  that  it  is  deemed  desirable  to  submit  it  to  a  full  and  complete  com- 
parative test. 

The  sum  named  is,  by  the  terms  of  the  proposal,  to  cover  the  entire  cost  of  the  two 
new  15-inch  guns  necessary— one  of  them  to  be  rifled — ^together  with  all  the  projectiles, 
powder,  iron  plates  for  targets,  carriages,  and  appliances  required  for  the  entire  test. 

The  proposed  expenditure  is  much  below  the  usual  cost  attending  similar  experi- 
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ments,  and  may  result  in  enabling  us  to  improve  and  utilize  sach  of  onr  present  stock 
of  guns  as  we  may  wish,  at  a  trifling  ontlay  per  gun. 

The  importance  of  obtaining  for  the  Navy  large  rifled  guns  of  great  power  and 
certain  endurance  is  believed  to  fully  warrant  the  Department  in  asking  for  the  appro- 
priation herein  recommended.  * 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEO.  M.  ROBESON, 

Secretary  of  the  Navy. 
Hon.  James  A.  Garfield, 

Chairman  of  the  Commitke  on  Appropriations,  House  of  Representatives. 


Letter  of  Admiral  Porter. 

Office  of  the  Admiral,  Washington,  D.  C,  ApiHl  5, 1872. 

Sir  :  The  attention  of  officers  in  the  Navy  is  at  present  drawn  to  the  plan  of  Mr. 
Norman  Wiard  for  converting  Our  heavy  smooth-bores  into  rifled  guns,  at  an  expense 
so  moderate,  for  each  gun,  that  the  Navy  can  be  placed  in  a  much  more  efficient  posi- 
tion than  it  has  been  for  a  long  time  past,  and  with  a  future  prospect  of  at  least  being 
able  to  compete  with  the  navies  of  some  of  the  smaller  powers. 

Mr.  Wiard  tells  me  that  he  is  in  hopes  that  an  appropriation  of  $40,000  will  be 
made  to  carry  on  experiments  with  his  15-incb  guns,  and  I  sincerely  trust  that  Congress 
will  grant  the  means  necessary  to  carry  out  these  most  important  experiments,  w£ich, 
if  they  succeed,  as  I  am  quite  sanguine  will  be  the  case,  will  save  millions  to  the  conn- 
try  hereafter.  Should  the  plan  prove  successful,  we  shall  have  what  no  other  nation 
possesses,  a  combined  rifle  and  smooth-bore  gun. 

Should  the  guns  fail  in  the  experiment,  we  should  stiU  derive  important  informsr 
tion  from  the  trial,  and  shadl  not  have  expended  one- tenth  of  the  amount  annually 
appropriated  by  the  English  and  French  governments  in  trials  of  ordnance. 

Hoping  that  you  will  give  your  hearty  support  to  this  important  matter,  I  remain, 
very  respectfully,  yours, 

DAVID  D.  PORTER, 

Admiral. 

Hon.  jA^fES  A.  Garfield, 

Chairman  Committee  on  Appropii^ilions, 

United  States  House  of  Bepresentatives. 


[Geheral  Nature — ^No.  79.] 

AN  ACT  making  approprLationn  for  the  naval  service  for  the  year  ending  June  thirty,  eighteen  hundred 

and  eevonty-three,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  following  sums  be,  and  they  are  hereby,  appropriated, 
to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  for  the  naval 
service  of  the  Government  for  the  year  ending  June  thirtieth,  eighteen  hundred  and 

seventy-three,  and  for  other  purposes. 

*#»  «  »  »  *  •  *■# 

To  enable  the  Secretary  of  the  Navy  to  carry  on  his  experiments  toward  converting 
heavy  smooth-bore  guns  into  rifled  guns,  with  a  view  to  obtsin  a  combination  gun 
possessing  the  qualities  of  both  smooth-bore  and  rifle,  forty  thousand  dollars. 

Approved  May  23, 1872. 


Appendix  A.       *  ' . 

the  ordnance  problem  in  ENGLAND. 

« 

[From  the  Naval  and  Military  Gazette,  May  11, 1872.] 

It  is  not  known  what  direction  Mr.  Gregory's  motion  as  to  cast-iron  gims  is  to  take, 
but  if  it  arouses  a  discussion  on  the  endurance  of  heavy  ordnance  much  good  may 
flow  from  it.  Some  persons  assert  that  the  war  office  is  fully  aware  that  the  maximum 
amount  of  work  is  not  got  out  of  the  material  employed,  (f  N.  W.,)  but  that  it  is  reluc- 
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taut  to  embark  once  more  npon  competitive  trials.  These  add  that  tens  of  thonsands 
are  being  yearly  expended  in  a  system  of  rifling  which,  as  regards  heavier  g^ons,  limits 
their  endurance  to  slow  firing,  (?  N.  W.,)  with  intervals  of  weeks  between  every  few 
rounds,  aud  even  then  admits  of  only  i()0  (f  N.  W.)  discharges  from  2^ton  gons,  with 
reduced  charges  of  pebble-powder,  ^he  admiralty  have  had  their  attention  called  to 
the  fact  that  the  whole  offensive  powers  of  the  Glatton  are  dependent  upon  the  life 
of  two  of  these  guns;  and  as  naval  warfare  demands  continnous  and  quick  firing,  it  is 
proposed  to  try  whether  one  of  the  Qlatton  guns  will  endure  a  whole  day's  practice, 
firing  100  rounds  at  a  target,  with  several  degrees  of  elevation.  This  may  set  at  rest 
an  important  point,  which  has  never  been  settled,  viz :  Whether  ships  armed  with  25- 
ton  guns  would  not  be  disarmed  by  their  own  projectiles  in  the  midst  of  an  ordinary 
naval  action. 

Ibid.j  May  18. — ^The  alarm  felt  on  board  the  Bellerophon  as  to  the  disintegration  of 
the  14^ton  guns  while  firing  at  targets  in  the  Atlantic  appears  to  have  been  a  little 
exaggerated.  It  is  quite  true  that  the  inner  steel  tubes  have  in  three  cases  protruded 
(f  N.  W.)  themselves  outside  the  muzzles ;  but  this  is  probably  due  to  the  setting  home 
of  the  outer  coils.  And  it  is  also  true  that  in  two  other  guns  the  outer  coil  presents 
openings  between  them  in  a  direction  transverse  to  the  bore,  (f  N.  W.,)  the  separation 
in  one  case  being  one  foot  and  in  the  other  case  2^  feet  from  the  muzzle.  These  separa- 
tions occur  just  over  where  the  accelerating  spiral  brings  the  greatest  strain  upon  the 
rifling,  (f  N.  W.)  But  it  is  questionable  whetner  eit]ier  of  the  guns  is  really  disabled. 
To  the  nautical  eye,  such  cracks  are  not  re-assuring.  No  doubt  the  guns  would  be  bet- 
ter without  them. 

There  is«  as  most  officers  are  aware,  "  a  cemetery  of  suicides''  in  the  royal  arsenal, 
to  which  heavy  guns  are  consigned  which  have  destroyed  themselves  under  fire.' 
Many  additions  have  been  made  to  this  cemetery  since  the  parliamentary  returns  of 
1866,  but  we  are  without  exact  details  as  to  the  manner  in  which  these  more  recent 
suicides  destroyed  themselves.  The  time  seems,  however,  to  have  arrived  when  a  fur- 
ther parliamentary  return  might  be  fairly  given,  showing  what  guns  have  been  tem- 
porarily or  permanently  ii^ured  or  disabled  by  firing  since  the  introduction  of  the 
present  system  of  rifling  m  1865;  the  nature,  position,  and  cause  of  the  injuries; 
whether  they  necessitated  any  cessation  of  firing,  and,  if  so,  for  how  long ;  and  whether 
the  repairs  were  effected  in  the  battery  or  ships,  or  after  removal  to  the  royal  arsenal. 
To  show  that  there  is  plenty  of  material  for  a  somewhat  lengthy  return,  we  append  a 
few  examples  which  have  come  under  our  own  notice,  remarking  that  the  list  does  not 
pretend  to  absolute  correctness,  and  that  it  only  refers  to  the  home-station,  and  does 
not  include  the  injuries,  whether  temporary  or  permanent,  inflicted  by  the  wabbling, 
hamme^ng,  wriggling  projectiles  in  tneir  efforts  to  escape  from  guns  fired  on  foreign 
stations.  The  f^eneral  testimonv  of  naval  men,  that  their  projectiles  almost  invari- 
ably make  an  intermittent  puffing  noise  in  the  air,  and  display  a  remarkable  waltz- 
ing action  in  their  flight,  and  not  un&equently  break  up  in  escaping  from  the  gun, , 
together  with  the  incipient  abrasions  discovered  in  the  Monarch's  25-ton  guns  after 
an  average  of  only  thirty-five  roundSj  warrants  the  assumption  that  the  above  list  is  a 
very  small  moiety  of  the  injured  guns  which  the  admiralty  could  produce,  if  required 
to  do  so. 

A  few  years  ago  a  9-inch  ^n  bnrst  violently  on  board  the  Russian  fri^te  Alexan- 
dra Nwsgi,  in  the  Baltic,  killm^  twelve  officers  and  men  and  wounding  thirty  persons, 
and  seriously  damaging  the  ship.  This  explosive  burst  was,  at  the  time,  attributed  to 
the  ^nn  being  made  of  block-steel;  but  the  most  cursory  view  of  the  "  cemetery  of 
suicides"  at  the  royal  arsenal  will  show  that  this  is  not  the  only  material  liable  to  such 
fearful  explosions.  Whenever  a  projectile  jams  in  its  exit  from  a  gun,  with  a  heavy 
charge  behind,  it  matters  not  what  material  it  is  made  of,  an  explosion  must  take 
place.  Several  wrought-irou  coil  guns,  as  well  as  converted  guns  aud  rifled  cast-iron 
guns,  have  had  studded  shot  hedged  in  their  bore  while  firing  with  consequences  only 
not  like  that  of  the  Alexandra  Nwsgi  because  the  guns'  crews  were  hid  away  behind 
traverses  and  other  safe  retreats.  We  have  not  included  in  our  list  those  explosive 
bursts  which  occurred  to  g^ns  rifled  on  the  various  abandoned  Armstrong  systems. 
But  we  may  mention  the  jamming  of  a  lead-coated  shot  in  a  breech-loading  Armstrong- 
coil  gun,  40-pounder,  and  the  jamming  of  a  studded  projectile  in  a  9.22-inch  Armstrong- 
coil  Hurst  gun,  as  instances  of  explosive  burst  under  those  systems.  The  fearfnl 
exi^losion  of  the  converted  7-incfa  68-pouader  of  ninety-five  hundred-weight  into  sev- 
enty-six pieces,  which  were  flung  over  an  area  of  580  yards  by  150  yards,  mentioned 
below,  was  similarly  due  to  the  wriggling  projectile  being  unable  to  get  out  of  the  gun, 
and  not  to  the  material,  faulty  as  wo  conceive  it  to  be,  of  the  converted  gun.  Such  an 
explosion  may  always  be  expected  whenever  the  pieces  of  a  broken  pruiectile  wedge 
themselves  in  a  heavy  gun,  whatever  material  it  be  made  of.  Even  tbe  improved 
Armstrong  or  Frazer-bnilt  gun  cannot  withstand  such  a  wedge,  as  was  seeu  in  the  case 
of  an  explosive  burst  of  a  12^ton  gnu  in  1868,  and  in  others  now  iu  the  ^*  cemetery  of 
suicides,"  the  particulars  of  which  have  not  reached  us. 

Whenever  a  studded  projectile  breaks  up  in  a  gun  through  its  stud-holes,  it  is  a 
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mere  accident  that  the  broken  pieces  do  not  wedge  themselves  in  the  bore  across  the 
apirals,  and  the  wonder  is  not  that  ^'  the  most  magnificent  guns  in  the  world''  are  occa- 
sionally exploded  by  the  wedging  of  broken  or  studded  projectiles,  bnt  that  they 
escape  explosion  so  frequently,  and  are  only  disabled  temporarily  or  permanently,  or 
otherwise  injured  by  projectiles  which  so  frequently  break  up  in  the  bore.  ♦  *  • 
We  may  shut  our  eyes  like  the  ostrich  by  burying  our  heads  m  the  sands  of  secrecy,  or 
enjoy  the  silence  of  the  official  fool's  paradise,  but  nothing  is  more  certain  than  that 
the  present  system  of  rifling  frequently  causes  projectiles  to  break  up  in  the  guns  ; 
that  such  projectile^  have  jammed  in  our  guns,  and  that  those  guns  have  exploded 
with  fearful  violence.— (/&W.) 


Appendix  B. 

the  ordnance  problem  in  til k  united  states. 

Question.  Will  you  give  a  brief  history  of  the  endurance  of  these  guns  ? 

Answer.  The  first  12-inch  gun,  the  only  one  that  has  been  proved  to  extremity,  has 
been  fired,  I  think,  about  4vS0  fires.    *  *    That  gun  burst,  as  was  supposed,  by  the 

jamming  and  wedging  of  the  projectile  in  the  bore.  *  »  » 

These  guns  have  both  been  subjected  to  extraordinary  pressures  from  the  jamming 
and' upsettiug^  or  breaking  of  the  projectile  inside  of  them. 

Question.  Do  ordnance  officers  all  agree  that  the  breaking  or  bursting  of  the  pro- 
jectile is  the  chief  cause  f 

Answer.  No;  not  that  it  is  the  chief  cause,  for  the  reason  that  it  ought  not  to  occur, 
but  that  it  is  a  potent  cause  when  it  does  occur,  especially  the  upsetting  of  the  body  of 
rifle-projectiles. 

Question.       *        *        *        *        *        *        Why  is  there  no  certainty  of  the  cause  T 

Answer.  When,  a  gun  bursts,  and  you  find  the  shot  fired  at  that  time  to  indicate 
jamming  or  wedging,  or  you  see  that  it  is  broken,  the  presumption  is,  and  I  think  as 
a  rule  a  fiiir  one,  that  that  was  the  cause  of  the  bursting  of  the  gun  at  that 
round.    *  *    My  belief  is  that,  after  we  shall  have  procured  a  projectile  that  is  as 

certain  in  its  operation  in  the  rifle-gun  as  the  round  shot  is  in  the  smooth-bore,  we 
can,  by  firing  to  extremity  one  or  two  12-inch  guns,  fix  a  limit  within  which  the  gun 
may  be  considered  as  absolutely  safe,  but  it  will  require  experiment  to  fix  that  limit. 

It  is  more  difficult  to  get  a  perfectly  safe  projectile  for  a  large  gun  than  for  a  small 
one. — (Testimony  of  General  Eodnian  before  the  Joint  Committee  on  Ordnance.) 

It  is,  therefore,  of  the  highest  importance  to  obtain,  if  possiblOi^  some  kind  of  heavy 
ordnance  which  shall  not  be  liable  to  these  objections.  The  entire  efficiency  of  an 
iron-clad  vessel,  costing  the  Government  hundreds  of  thousands  of  dollars,  may  depend 
almost  entirely  upon  the  character  of  the  guns  with  which  she  is  armed.  In  the  words 
of  the  Assistant  Secretary  of  the  Navy,  you  might  lose  a  battle  by  going  into  action 
with  a  gun  around  which  stood  25  men  entertaining  the  idea  all  the  time  that  it  might 
bnrst.  Considering  the  great  cost  of  our  iron-clad  vessels,  and  the  importance  of  the 
results  to  be  attained,  by  rendering  them  as  secure  aiTd  efficacious  as  possible,  a  few 
thousand  dollars  more  of  expense  would  seem  to  be  of  but  little  moment,  if  it  affords 
the  only  means  of  reaching  the  end  desired.  The  disastrous  results  attending  the 
bursting  of  a  gun  can  be,  to  a  greater  extent,  guarded  against  upon  land  than  at  sea. 
In  the  latter  case  the  loss  of  the  vessel,  with  all  on  board,  may  be  the  consequence, 
while  the  demoralization  of  the  crews  of  the  other  vessels  similairly  armed  may  lead 
to  results  almost,  if  not  quite,  as  disastrous.  But  upon  both  land  and  sea,  it  is  of  the 
utmost  importance  to  obtain  heavy  ordnance  of  the  most  reliable  character. — {Extract 
from  the  report  of  the  Joint  Committee  on  the  Conduct  of  the  War.) 

Each  system  of  guns  introduced  in  our  servive  has  been  subjected  in  proof  to  tests 
supposed  to  demonstrate  beyond  question  its  ability  to  perform  the  work  required  of 
it,  but  each  has  failed  when  submitted  to  the  real  test  of  service.  In  the  oi>erations 
upon  Morris  Island^22  large  guns  was  the  greatest  number  mounted  at  one  time,  yet  50 
in  all  burst  during  'the  siege,  as  is  shown  by  the  evideftce  of  General  Gillmore.  In  the 
attack  on  Fort  Fisher  all  the  Parrot^  guns  in  the  fleet  burst,  according  to  the  report  of 
Admiral  Porter.  By  the  bursting  of  five  of  these  guns  at  the  first  bombardment  4r) 
persons  were  killed  and  wounded,  while  only  ll  were-  killed  or  wounded  by  the  pro- 
jectiles from  the  enemy's  guns  during  the  attack.  The  battle  at  Fort  Fisher  was  the 
only  occasion  during  the  war  when  rifled  guns  of  large  caliber  were  fired  rapidly  and 
continuously  for  a  great  number  of  rounds. 

The  &ilnre  to  discover  the  weakness  of  these  guns  before  putting  them  in  the  field, 
or  on  board  ship  for  actual  service,  must  be  attributed  to  a  defect  in  the  system  of 
proof  employed.    These  systems  appear  to  have  been  comparatively  valueless  aud  to 

30  w 
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have  proven  little  or  nothiDg  respecting  the  ability  of  the  gun  to  perform  the  work 
expect<ed  of  it  in  battle.  The  committee  cannot  learn  that  any  method  of  proof  has 
been  practiced  in  the  Army  or  Navy  which  subjects  guns  to  the  tests  thj)y  must  endure 
when  first  brought  into  actual  combat,  namely,  rapid  and  continuous  firing,  with  inter- 
vals only  sufficient  for  loading.  Excessive  charges  have  been  used  aod  a  great  number 
of  rounds  fired,  but  no  attempt  has  been  made  to  copy  upon  the  proving-ground 
the  conditions  existing;  in  battle.  In  the  new  conditions  developed  by  the  rapid  and 
long-continued  firing  in  battle,  not  present  during  the  slow  and  careful  firing  when  In 
process  of  proof,  it  would  seem  must  be  found  the  cause  of  the  frequent  rupture  of  the 
guns.  The  most  important  new  condition  present  during  rapid  fire  would  seem  to  be 
the  communication  of  a  greater  amount  of  heat  to  the  bore  of  the  gun,  having  a  ten- 
dency, by  its  expansive  force,  to  aid  the  powder  in  effecting  a  rupture.  If  the  gun  be 
fired  Vapidly  so  as  to  allow  little  time  for  the  bore  to  cool  between  each  discharge,  it  is 
believed  tbat  the  heat  communicated  would  exert  a  powerful  expanding  force,  while 
if  there  should  be  long  intervals  between  the  shots,  even  if  the  charges  were  excessive, 
sufficient  heat  to  burst  the  gun  might  not  be  communicated  to  the  interior.  In  reports 
of  ordnance  officers,  the  effect  of  unequal  cooling  in  inaugurating  unfavorable  tensions 
in  a  gun  cast  solid  and  cooled  wholly  from  the  outside  is  treated  at  length,  and  it  is 
shown  that  fissures  and  ruptures  have  resulted  from  the  contraction  toward  the  out- 
side as  the  gun  cooled,  and  it  is  stated  that  three-fifbhs  of  the  strength  of  the  gun  is 
expended  in  this  manner,  leaving  only  two-fifths  to  restrain  the  pressure  of  the  powder. 
The  hollow  mode  of  casting  of  the  Rodman  system  and  the  band  of  wrought  iron  ap- 
plied to  the  Parrott  gun  were  intended  to  utilize  this  force  of  contraction,  by  assisting 
the  strength  of  the  iron  to  restrain  the  pressure  of  the  powder.  It  was  afterward 
noticed  tbat  several  of  the  Rodman  guns  cast  hollow,  ana  cooled  from  the  interior, 
burst  in  the  foundery  from  the  excess  of  this  force  of  contraction  exerted  in  the  opposite 
direction  from  that  before  referred  to. — {Extract  from  the  report  of  the  Joint  Committee 
on  Ordnance,) 

The  Stort  of  tiie  Guns. — The  English  guns  are  made  in  tbe  most  expensive 
manner,  of  the  best  steel  and  wrought  iron,  costing  ten  times  as  much  as  our  cast-iron 
ordnance.  Yet  the  Naval  and  Military  Gazette,  referring  to  them  in  an  article  entitled 
**  The  suicidal  system  of  rifling  British  guns,"  famishes  a  list  of  thirty-three,  having  an 
aggregate  weigbt  of  four  hundred  and  fifteen  tons,  of  various  rifled  calibers,  ranging 
from  seven  to  twelve  inches,  which  had  lately  been  iujured  or  disabled  on  the  home- 
station  alone. 

Thus  it  appears  that  our  English  cousins  have  found  that  there  is  a  practical  diffi- 
culty attending  the  making  and  use  of  large  rifled  guns ;  but  they  have  only  got  half 
the  idea  as  to  what  the  difficulty  is.  The  question  is  one  of  great  consequetioe,  involv- 
ing millions,  and  it  is  gratifying  to  us  to  be  convinced  that  to  an  American  inventor, 
probably,  the  credit  jnust  be  given  for  having  discovered  the  errors  of  construction  and 
operation  attending  the  adoption  and  procurement  and  use  of  great  rifles,  together 
with  a  remedy  for  the  low  endurance,  so  simple  that  it  is  available  for  converting  our 
present  stock  of  smooth-bore,  cheap  cast-iron  guns  into  the  most  effective  rifle-guns 
possessed  by  any  natioij^in  the  world,  at  trifling  expense  and  without  even  dismount- 
ing them  from  their  carriages.  It  is  also  gratifying^  to  know  tliat  we  have  in  our 
present  cabinet  a  Secretary  of  the  Navy  suflicieutTy  alive  to  the  necessities  of  the 
service  and  sufficiently  practicill  to  comprehend,  not  only  the  intricacies  of  the  com- 
pound engine,  but  the  technicalities  of  a  subject  which  has  so  puzzled  the  most  ex- 
perienced experts  in  the  world  as  to  be,  by  common  consent,  termed  'Hhe  ordnance 
problem,'^  and  as  to  which  the  inability  to  see  clearly  through  its  solution  is  confessed, 
even  by  the  most  experienced. 

The  'late  Admiral  Dahlgren,  the  late  General  Rodman,  and  many  officers  of  our 
Engineer  Corps,  whose  attention  has  been  to  a  great  extent  directed  to  this  subject  for 
the  past  few  years,  have  placed  their  opinions  on  record  to  the  effect  that  we  have  not 
yet  secured  for  the  United  States  service  a  reliable  system  of  rifle-guns,  of  caliber,  en- 
durance, and  power  sufficient  for  the  penetration  of  iron-plating,  such  as  forms  the 
armor  of  modem  ships  of  war.  The  English  guns  greatly  exceed  ours  in  power,  but 
the  above  reference  to  their  "  cemetery  of  suicides''  is  a  plain  indication  that  they  lack 
the  requisite  endurance,  as  well  as  that  the  endurance  they  seem  to  have  is  uncertain.  If 
the  amount  of  work  a  powerful  large  gun  will  perform  could  be  foretold  with  certainty, 
even  though  it  should  be  only  the  ability  to  endure  one  hundred  rounds,  it  would  be 
something;  but  experience  has  taught  all  nations  that  there  is  no  number  of  rounds 
they  can  predict  any  gun  will  withstand,  however  strong  its  material  or  construction 
may^  be,  and,  as  said  bv  Admiral  Dahlgren,  "  it  is  the  unexpected  bursting  of  guns 
which  does  the  mischief.'' 

It  is  believed  that  the  upsetting  of  the  projectile  in  the  gun  wh'ile  it  lies  on  the 
bottom  of  the  bore,  by  which  the  shot  is  increased  in  diameter,  so  as  to  indent  or 
actually  penetrate  the  metal  of  the  gun  with  such  force  that  a  large  part  of  the  work 
the  powder  is  capable  of  performing  is  expended  upon  the  gun — having  a  tendency  to 
burst  it — ^at  the  instant  the  pressure  of  the  powder  forces  it  to  slide  out  of  the  gun,  the 
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friction  and  abrasion  whioh  resalt  detract  from  the  power  of  the  projectile,  while  it  ex-> 
pendB  the  diverted  force  to  the  object  of  barsting  the  gan.  It  being  projectile  foroe  to  tbe 
shot  we  want,  instead  of  barst  gaus,  this  plan  cod  templates  so  moanting  the  shot 
within  the  bore  that  it  is  in  effect  suspended  centrally,  and  escapes  essentially  without 
any  contact  of  th9  iron  of  the  shot  with  the  metal  of  the  gun,  and  with  greatly  in- 
creased force — the  very  condition  sought  for.  Rifle  projectiles  are  more  upset  in  the 
gan  than  spherical  ones  of  the  same  caliber ;  and  hence  it  is  that  rifle-gans  are  more 
able  to  burst  than  smooth-bores.  However,  round-shots  for  large  calibers  are  also 
upset  injuriously,  and  by  removing  the  cause — indentation,  abrasion,  friction — the  result, 
bursting,  will  not  occur. 

If  these  anticipations  are  realized  the  United  States  will  be  found,  as  if  by  magic, 
as  well  or  better  prepared  for  offense  or  defense  than  any  nation  with  whom  Alabama 
claims  have  to  be  settled,  and  hundreds  or  thousands  of  tons  of  old  iron  will  be  con- 
verted into  the  equlvi^ent  of  twenty  millions  of  gold. — (yaiional  Republican,) 


(lacloaiire.] 

lso.2  a.]  48  Broad  Street,  New  York,  Julif  8, 187S8. 

GsNTLEMRN :  I  propose  to  fabricate,  from  the  best  charcoal  nentral  cast  iron,  a  12- 
inch  rifled  gun,  to  weigh  not  less  than  70,000  pounds ;  the  gun  is  to  be  cast  hollow  and 
cooled  from  the  interior ;  the  metal  necessary  to  secure  the  increased  weight  will  be 
principally  added  behind  the  rear  termination  of  the  bore,  but  in  addition  to  this,  be- 
ginning with  a  muzzle  of  the  same  diameter  as  the  "15-inch''  gun,  the  diameter 
will  be  gradually  increased  from  the  muzzle  along  the  chase,  toward  the  breech,  con- 
tinuing along  the  re-enforce  to  the  cascabel,  retaining,  with  the  above  differences,  as 
near  as  possible  the  same  general  outline  of  form  as  that  adopted  in  the  latest  "  15- 
inch  "  guns  designed  by  General  Rodman. 

The  gun  will  be  rifled  with  two  grooves,  after  the  plan  adopted  for  an  experimental 
gun  now  nearly  ready  for  the  Navy,  which  is  more  fully  described  in  the  printed  letter 
addressed  to  the  Secretary  of  the  Navy,  referring  to  "  combined  rilie  and  smooth  bore 
guns ;"  a  copy  of  which  I  lay  before  you  herewith. 

The  projectiles  also  will  be  essentially  the  same  as  those  being  provided  for  the  Navy 
experiment  above  referred  to,  but  will  be  increased  in  weight  to  about  600  pounds,  by 
increasing  their  length  while  retaining  the  ogival  point. 

In  designing  and  manufacturing  this  gun  I  hope  to  make  a  pin  which  may  be  re- 
produced cheaply  and  rapidly  in  large  numbers  in  the  future,  if  required ;  and  if  it 
should  prove  as  successful  as  I  anticipate,  and  which  shall  excel  in  power  and  uniform 
endurance  all  that  was  anticipated  for  the  latest  English  35-tou  gun,  even  when  fired 
as  rapidly  as  possible  with  such  charges  of  powder  and  weight  of  projectile  as  were 
contemplated  by  the  designers  of  that  gun,  viz,  100  pounds  of  powder,  with  a  600- 
pound  projectile,  and  that  it  will  charge  the  projectile  with  more  foot-tons  of  ability 
to  work,  each  time  it  is  fired,  than  has  been  achieved  by  that  gun  for  any  sln^e 
round. 

I  desire  to  stipulate  that  if  this  gun  is  ordered  from  me  I  shall  be  permitted  to  fire 
it  not  more  than  twenty  rounds,  uter  it  is  rifled,  to  test  the  correctness  of  the  depth, 
width,  and  twist  of  the  grooves,  and  the  adjustment  of  the  projectiles  for  it,  before 
being  required  to  turn  it  over  for  official  inspection,  test,  and  adoption  as  a  trial  gun 
by  the  War  Department ;  and  if  any  injury  to  the  gun  results  from  any  of  my  private 
experiments,  that  I  shall  be  permitted  to  supply  a  second  or  even  a  third,  if  I  choose : 
and  that  I  shall  not  be  required  to  deliver  any  of  the  first  guns  I  make  to  be  submitted 
to  test,  if  I  give  notice  that  I  am  willing  to  make  and  supply  another  in  lieu  of  any  of 
the  first  guns  I  make  which,  from  imperfection  or  accident,  I  do  not  desire  to  offer  as  a 
trial  gun.  I,  however,  only  desire  to  be  paid  for  one.  The  price  of  the  finally  offered 
and  accepted  gun  to  be  the  sum  of  $45,060,  to  be  paid  to  me  upon  its  delivery  to  the 
United  States,  and  before  it  is  subjected  to  the  official  test. 

I  also  desire  to  stipulate  that  the  extreme  proof  of  500  rounds  each,  with  100  pounds 
of  No.  7  power,  and  a  projectile  of  about  600  pounds  weight  shall  be  applied  to  the 
gun  I  make,  and  if  the  gun  withstands  the  test  without  bui-stiug,  I  offer  to  make 
twenty  or  more,  but  not  less,  of  the  same  quality,  material,  weight,  caliber,  and  model, 
for  the  price  of  $10,000  each,  and  to  provide  as  many  projectiles  as  may  be  required, 
of  the  kinds  used  in  the  trial  gun,  for  the  price  of  10  cents  per  pound. 

Upon  the  sn])position  that  trial  projectiles  may  be  used  more  than  once,  if  repaired 
properly  after  each  round,  I  propose  to  furnish  as  many  proj^.cti1es  as  are  necessary  for 
the  proof  of  the  gun,  if  not  more  than  one  hundred,  without  charge. 
Respectfully, 

NORMAN  WIARD. 

The  Ordnance  Board  on  Heavy  Rift.ed  Ordnance. 
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L.  B.,Ko.  5.]  Abut  Building,  Nkw  York,  July  10, 1872. 

8ir:  I  am  directed  by  tbe  board  on  beavy  cannon  to  acknowled^re  tbe  receipt  of 
yonr  letter  (to  Colonel  Crispin)  of  the  8tb  instant,  and  the  accompanying  propositions 
and  explanations,  and  to  fttate  that  tbe  board  is  ready  to  receive  any  communication 
yon  may  be  pleased  to  make,  either  verbally  or  in  writing,  fiirtlAr  relating  to  your 
]ilans  for  the  construction  of  heavy  cannon. 
Respectfully,  your  obedient  servant, 

C.  E.  DUITON, 
First  Lieutenant  Ordnance. 
Norman  Wiard,  Esq., 

48  Broad  Street,  Neto  York, 


L.  B.,  No.  15.]  Army  Building,  New  York,  July  15,  187^ 

Sir  :  I  am  directed  by  board  on  heavy  cannon  to  inquire  when  yon  will  be  ready  to 
present  the  additional  plans,  or  views,  or  explanations  suggosted  at  yonr  last  interview 
witb  the  board. 

Very,respectfully,  sir,  yonr  obedient  servant, 

C.  E.  DUTTON, 
First  Lieutenant  Ordnance,  Eecorder, 
Norman  Wiard,  Esq. 


Li.  B.,  No.  43.]  United  States  Army  Building,  Nkw  York, 

July  26,  1872. 

Sir  :  I  am  directed  to  iiiform  yon  that  the  board  on  heavy  cannon  has  a4joarned  to 
August  7,  proximo,  by  which  date  it  is  expected  that  all  matter  intended  for  its  action 
wiU  be  before  it. 

Yonr  obedient  servant, 

C.  E.  DUTTON, 
First  Lieutenant  Ordnance,  Recorder. 
NORMANi  Wiard,  Esq. 


DR.  W.  E.  WOODBRIDGE. 

L.  B.,  No.  3.]  Army  Building,  Nkw  York,  July  10, 1872. 

Sir  :  I  am  directed  by  the  board  on  beavy  cannon  to  request  that  yon  will  forward 
for  its  information  sncb  records  as  may  be  on  file  in  the  Ordnance  Office  relating  to  Dr. 
W.  E.  Woodbridge's  method  for  the  construction  of  cannon. 
By  direction  of  the  board. 

Very  respectfully,  your  obedient  servant, 

C.  E.  DUTTON, 
First  Lieutenant  Ordnante,  Recorder. 
The  Chief  of  Ordnance,  U.  8.  A., 

Washington  J  D.  C. 


'  No.  38.]  Ordnance  Office,  War  Department, 

WashingUm,  July  13,  187:^ 

Sir:  I  send  herewith,  pursuant  t^  your  request^of  the  10th  instant,  papers  from  the 
files  of  this  office  relating  to  Dr.  W.  E.  Woodbridge's  method  for  the  construction  of 
cannon. 

It  is  understood  to  be  Dr.  Woodbridge's  desire  that  the  descriptions  of  his  method 
of  construction  be  not  made  public 
By  order  of  the  Chief  of  Ordnance. 

Respectfully,  your  obedient  servant, 

8.  V.  BEN15T. 

Major  of  Ordnance. 
The  President  of  the  Board  on  Heavy  Ord/jancb, 

Jrmy  Building,  New  York. 
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[IdcIosvi'O'] 

Washington,  July  30, 1850. 

Sir  :  I  wonld  respectfully  inform  you  that  I  have  invented  a  new  mode  of  making 
cannon,  a  brief  description  of  which  I  herewith  forward  you,  together  with  a  state- 
ment of  some  of  the  advantages  to  be  derived  from  its  use. 

I  have  also  a  model  of  the  invention  (a  gun  of  ^  pound  caliber)  which  serves  to  show 
the  mode  of  manufacture  and  the  great  strength  of  the  material  thus  obtained,  and 
which  I  shall  be  happy  to  exhibit  at  any  time  or  place  you  may  choose  to  name. 

I  am  aware  that  the  practical  utility  of  inventions  of  this  class  can  be  fully  deter- 
mined only  by  experiments  on  a  scale  sufficiently  large  for  actual  service,  and  it  is  for 
this  reason,  together  with  the  fact  that  I  have  not  myself  the  means  for  trying  the  ex- 
periment upon  such  a  scale,  that  I  call  your  attention  to  the  subject,  with  the  request 
that  an  examination  of  the  merits  of  my  invention  may  be  had,  and  if  it  shall  appear 
likely  to  result  in  public  advantage,  that  you  would  recommend  an  appropriation  to 
be  made  to  defray  the  expenses  of  such  experiments. 

It  will  give  me  much  pleasure,  if  desirea,  to  make  personally  any  other  explanation 
or  statements  of  fact  in  relation  to  the  subject,  so  far  as  I  am  able,  whenever  they  may 
be  o^ed  for. 

I  am,  sir,  with  great  respect,  your  obedient  servant, 

W.  E.  WOODBRIDGE. 

M^jor-Generiil  Win  field  Scott, 

Acting  Seci-etary  of  War. 

[Indorsement.] 

Referred  to  the  Chief  of  Ordnance  Department,  who  will  report  upon  the  merits  of 
the  improvement  or  invention. 

WINFIELD  SCOTT, 

Acting  Secretary  of  War, 
August  5, 1850. 

[Incloaure.] 

(not  to  be  published.) 
The  advantages  of  a  new  mode  of  making  cannon ^  invented  by  William  E,  Woodbridge. 

The  advantages  of  a  new  mode  of  making  cannon  must  be  found  either  in  economy 
or  in  an  increased  capability  of  the  instrument.  It  would  doubtless  be  advantageous 
to  replace  bronze  guns,  if  used  in  ordinary  naval  service,  with  cast  iron,  on  the  score 
of  economy ;  and  it  has  been  found  advantageous  in  the .  field  service  to  substitute 
bronze  for  cast  iron,  though  costing  [perhaps  four  times  as  much,  on  the  ground  of 
increased  capability. 

How  far  my  invention  may  be  serviceable  in  either  of  these  respects  will  best  be 
seen  after  a  description  of  it,  and  an 'estimate  of  the  attending  expenses. 

The  mode  of  maKing  cannon  which  I  propose  is  briefly  this :  I  take  a  hollow  cylin- 
der of  iron  or  steel,  the  internal  diameter  of  which  is  somewhat  less,  and  the  external 
diameter  of  which  is  somewhat  more  than  the  intended  caliber  of  the  gun,  and  the 
length  of  which  exceeds  the  intended  length  of  the  bore,  and,  having  closed  one  end 
of  the  cylinder  with  a  cylindric  plug  of  iron  which  is  allowed  to  project  from  the 
cylinder  about  three  times  its  diameter,  I  wind  upon  the  whole  core  thus  formed  iron 
or  st-eel  wil'e,  drawn  in  such  form  as  to  have  a  rectangular  transverse  section,  in  close 
spiral  layers,  sufficient  in  number  to  give  the  required  thickness,  the  direction  of 
the  spiral  being  reversed  in  each  alternate  layer. 

The  core  and  mass  of  wire  wound  upon  it  I  then  place  perpendicularly  in  a  suitable 
furnace,  the  closed  end  of  the  cylinder  being  down,  and  subject  it  to  a  heat  equal  to  that 
of  melted  bronze,  under  circumstances  which  completely  prevent  its  oxidation,  and 
while  it  is  thns  heated  cause  it  to  be  surrounded  witli  melted  bronze  so  as  to  fill,  from 
the  bottom,  the  spaces  between  the  wires,  thus  soldering  the  whole  together. 

It  is  now  allowed  to  cool,  and  is  turned  and  bored  to  the  required  dimensions. 

It  is  proposed  to  cast  the  trunnions  on  the  gun  in  the  process  of  soldering;  but  they 
may  be  forged  in  connection  with  a  ring  which  may  be  threaded  in  the  iuside  and 
screwed  on  the  proper  part  of  the  gun  threaded  to  receive  it. 

The  former  method  is  preferred. 

It  is  believed  Ihat  the  great  strength  of  the  material  prepared  in  the  manner  de- 
scribed is  sufficiently  apparent,  and  the  model  which  I  have  maie  sufficiently  demon- ' 
strates  it. 
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It  IB  inquired,  however,  will  the  solder  interpenetrate  a  very  large  mass  of  wire 
woand  as  yoa  propose  f  It  would  be  satisfactory  to  answer  the  question  by  the  experi- 
menty  which  I  cannot  do  at  present.  Without  knowing  precisely  what  cause  is  ex- 
pected to  interrupt  the  flow  of  the  metal,  it  may  be  said  that  the  condition  of  the  mass 
of  wire  in  the  midst  of  the  melted  solder  appears  to  be,  in  respect  to  iuterpenetration, 
analogous  to  that  of  a  similar  mass  immersed  in  wat-er,  excepting  that  the  surface 
attraction  between  bronze  and  iron  appears  to  be  much  greater. 

That  the  closeness  of  the  winding  will  not  interfere  with  the  penetration  of  the 
solder  may  be  inferred  from  the  well-known  fact  that  brass  and  copper  used  as  solders 
will  enter  the  closest  joints  and  frequently  penetrate  between  the  libers  of  apparently 
solid  iron. 

It  is  also  to  be  considered  that  there  will  be  no  tendency  to  "blow"  (as  the  expres- 
sion is  in  regard  to  casting)  when  the  melted  metal  is  poured  inte  a  receptacle  as  hot 
as  itself;  for  any  substance  from  which  vapor  might  arise  will  be  already  volatilized 
and  the  gases  expanded  so  as  not  te  be  affected  by  the  heat  of  the  melted  metal. 

It  has  also  been  suggested  as  an  objection  to  this  plan  that  by  the  alterations  of 
temperature  to  which  a  gun  is  subjected  in  repeated  iiring  the  metals  of  which  the  guu 
is  composed  may  be  separated  in  consequence  of  their  different  rates  of  expansion. 
This  objection  at  first  appears  to  be  sustained  by  fiicts  observed  in  relation  to  the  nnion 
of  different  metals  for  various  purposes  in  the  arts ;  but  it  will  be  found  in  every  case 
where  separation  is  the  result  of  alternation  of  temperature  that  the  mass  of  both  metals 
has  borne  a  considerable  proportion  to  the  surface  of  union. 

The  principle  involved  in  the  consideration  of  this  subject  appears  to  be  this:  When 
the  force  and  motion  generated  by  a  change  of  the  temperature  of  the  metal  is  suffi- 
cient to  overcome  the  elasticity  of  either  of  the  metals  joined,  it  will,  if  sufficiently 
often  repeated,  result  in  the  separation  of  the  met*als;  but  if  the  force  or  motion  thns 
generated  is  insufficient  to  overcome  the  elasticity  of  either  of  the  metals,  the  alterna- 
tions of  temperature  may  be  repeated  any  number  of  times  without  effecting  a  dis- 
union of  the  metals,  and  they  will  cohere  with  a  force  equal  to  the  difference  between 
the  cohesive  strength  of  the  joining  metal  and  the  disjoining  force. 

It  will  appear  from  the  application  of  this  principle  that  the  cohesion  of  the  solder 
under  the  conditions  in  which  we  find  it  in  our  cannon  (where  it  has  a  surface  of  union 
of  at  least  650  square  inches  to  the  pound)  cannot  b^  materially  affected  by  any 
changes  of  temperature  to  which  it  is  liable  to  be  exposed. 

It  will  further  appear  that,  in  consequence  of  the  metals  having  been  united  at  a 
higher  temperature  than  that  at  which  the  cannon  is  used,  its  strength  is  slightly  in- 
creased rather  than  diminished  by  an  elevation  of  its  ordinary  temperature. 

By  uniting  steel-wire  In  the  manner  proposed  we  obtain  a  material  of  about  three 
times  the  strength  of  bronze  and  four  times  the  strength  of  east  iron,  and  of  sufficient 
hardness  and  elasticity,  at  a  price  which,  it  is  believed,  will  readily  admit  of  its  use 
for  the  purpose  designed,  and  which  is  believed  to  be  particularly  adapted  to  the  fab- 
rication of  cannon,  which,  in  order  to  be  easily  transported,  are  necessarily  made  light, 
and  of  cannon  of  very  large  caliber. 

It  is  evident  that  field  and  mountain  howitzers  made  of  a  material  three  times  as 
strong  as  bronze,  but  in  every  other  respect  like  those  now  in  use,  would  in  all  cases 
he  as  serviceable,  and  where  the  recoil  could  be  properly  controlled  would  possoas  the 
additional  capability  of  throwin^^  solid  shot  with  the  charges  now  used  for  guns  of  the 
same  caliber.  Perhaps,  also,  with  a  material  of  the  strength  supposed,  the  length  of 
howitzers  might  advantageously  be  increased,  the  weight  remaining  the  same. 

In  makinff  guns  of  Increased  caliber  it  becomes  necessary  to  increase  the  thickness 
of  the  metal  not  merely  in  the  same  ratio,  but  in  a  ratio  greatly  increased,  as  appears 
from  the  following  considerations: 

The  weight  and  consequently  the  inertia  of  a  cannon  ball  is  increased  in  proiK>rtion 
to  the  cube  of  its  diameter,  while  the  surface  upon  which  the  propelling  newer  acta  is 
increased  in  proportion  to  the  square  of  its  diameter;  consequently  the  pressure  per 
square  inch  must  be  increased  in  the  ratio  of  the  cube  of  the  increased  diameter  to  its 
square,  or,  which  is  the  same  thing,  in  the  ratio  of  the  increased  diameter  itself,  iti 
order  that  the  propelling  power  may  be  in  the  same  ratio  to  the  inertia  of  the  mass 
propelled,  a  condition  necessary  for  its  receiving  the  same  velocity. 

Accordingly,  if  we  would  make  two  guns  capable  of  throwing  balls  suited  to  their 
calibers  with  the  same  velocity,  but  whose  internal  diameters  should  be  to  each  other 
as  four  to  one,  we  must  give  to  the  larger  gun  a  strength  sufficient  to  resist  four 
times  the  pressure  per  square  inch.  Upon  the  supposition  that,  with  a  given  diameter 
of  bore,  the  strength  of  a  cylinder  is  increased  in  the  ratio  of  the  increased  thickness, 
(a  rule  which  is  proximately  true  when  the  thickness  is  small  in  proportion  to  the 
bore,)  the  required  strength  would  be  attained  by  giving  the  larger  gun  sixteen  times 
the  thickness  of  the  smaller  one. 

Ijut  when  the  thickness  of  a  hollow  cylinder  is  proportionally  great  the  rule  becomes 
Very  erroneous,  so  much  so  that  it  is  found  that  very  little  increase  of  strength  is  given 
to  a  cast-iron  cannon  by  increasing  its  thickness  beyond  the  diameter  of  its  caliber. 
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The  practical  limit  of  proportional  thickuefB  of  a  hollow  cylinder  to  its  bore  depends 
npon  thotcuMilo  elasticity  of  the  material  of  which  it  is  made;  and  the  limit  of  the 
absolute  strength  of  which  it  is  possible  to  give  to  a  hollow  cylinder  depends  upon 
the  tensile  elasticity  and  cohesive  strength  of  the  materials  of  which  it  is  to  be  made. 

The  ratio  of  the  absolute  strengths  which  it  is  possible  to  give  to  hollow  cylinders  of 
different  materials  having  the  same  elasticity  is  the  ratio  of  their  cohesive  strengths. 

Assuming  the  cohesive  strength  of  brazed  steel- wire  to  be  four  times  that  of  cast 
iron,  and  its  elasticity  to  be  equal,  and  that  cast  iron  is  sufficiently  strong  for  m|iking 
guns  of  seven  inches  diameter,  (42-pounders,)  it  will  appear  from  the  application  of 
the  rule  above  that  the  limit  of  the  absolute  strength  wnich  it  is  possible  to  give  to  a 
cannon  of  brazed  steel- wire  will  not  fall  short  of  that  required  to  give  to  a  b^l  weigh- 
ing 2,500  pounds,  the  velocity  now  given  to  a  42-pound  ball. 

The  advantage  of  guns  of  large  caliber  for  fortifications  being  already  generally  con- 
ceded, they  need  not  here  be  mentioned.  *  •  »  # 


Washington,  At^gust  5, 1861. 

Sir  :  In  couseqnence  of  the  apparent  necessity  for  guns  of  greater  strength  and  en- 
durance than  ^re  produced  by  any  of  the  methods  of  manufacture  now  established,  I 
am  led  to  present  anew  the  plan  proposed  by  me  at  the  Ordnance  Office  some  years 
since,  for  making  guns  of  steel-wire  united  by  a  non-fusible  metal,  asking  such  en- 
couragement as  you  may  see  fit  to  give,  by  ordering  a  small  number  of  guns  for  thorough 
trial,  or  otherwise. 

The  process  is  substantially  as  follows :  The  wire  is  wound  in  coils  on  a  cylindric 
former,  somewhat  larger  than  the  intended  bore  of  the  gun,  a  sufficient  number  of  wires 
being  wound  at  once,  side  by  side,  to  produce  the  require  obliquity  of  the  turns,  in 
sncoessive  layers  of  opposite  twist,  their  number  being  of  course  sufficient  to  give  the 
desired  exterior  diameter  to  the  gun.  When  thus  wound,  the  mass  of  wire  is  inclosed 
in  a  tight  case  to  protect  it  from  oxidation,  and  is  heated  therein  to  a  temperattire  some- 
what above  that  required  for  the  fusion  of  the  metal  to  be  nsed  for  nnitlne  it.  When 
this  is  accomplished,  the  uniting  metal  is  run  in,  filling  the  entire  space  within  the  case 
not  occupied  by  the  wire.  When  properly  cooled,  the  gun  is  bored  and  finished  from 
the  mass  in  much  the  same  way  as  if  it  were  a  common  casting. 

The  bore  of  the  gun  will,  of  course,  be  made  entirely  in  the  poured  metal,  which  may 
be  a  hard  bronze,  resisting  well  at  the  same  time  both  abrasion  and  corrosion.  The 
plan  is  applicable  to  largo  and  small  gnns.  The  great  strength  and  freedom  from  con- 
cealed and  dangerous  imperfections  which  may  be  thus  obtained  need  not  be  dwelt 
npon. 

The  cost  of  manufacture  by  this  method,  after  the  first  arrangements  are  made,  it  is 
believed  need  not  at  most  exceed  that  of  bronze,  except  in  very  light  guns. 

I  will  also  call  attention  to  a  device  for  very  readily  bursting  guns,  a  small  model  of 
which  is  left  at  the  Ordnance  Department,  and  which  it  will  therefore  be  nnneoessary 
to  desoribe.  It  is  designed  to  be  useful  in  circumstances  where  the  enemy's  guns  may 
be  taken  in  possession,  but  cannot  be  rendered  available  by  removal,  or  where  it  may 
be  necessary  to  abandon  a  gun  to  the  enemy. 

I  would  be  glad  to  enter  into  any  arrangement  by  which  these  InventionB  may  be 
rendered  serviceable  to  the  Government,  and  which  my  circumstances  will  permit. 
Very  respectfully,  your  obedient  servant, 

W.  E.  WOODBRIDGE. 

General  J.  W.  Ripley, 

Chief  of  Ordnance  Department. 


No.  84  Nassau  Street,  New  York, 

December  24, 1864. 

Sir  :  As  the  attorney  and  agent  of  Doctor  William  £.  Woodbridge,  of  Little  Falls,  New 
York,  I  respectfully  call  the  attention  of  the  Ordnance  Department  to  4)is  improvement 
in  the  method  of  constructing  cannon  relating  to  the  use  of  steel  and  iron  wire,  united 
by  soldering  with  bronze  or  other  suitable  material,  which  may  be  generally  described 
as  follows:  The  wire,  which  is  square,  is  closely  coiled  in  oblique  layers  of  reversed 
spiral,  over  a  core  occupying  the  place  of  the  bore  of  the  gun,  and  thereafter  heated  to 
the  melting-point  of  bronze,  without  exposure  to  oxidation,  when  that  metal  is  sup- 
plied in  a  state  of  fusion  so  as  to  completely  interpenetrate,  surround,  and  unite  the 
mass  of  wire. 

Its  claims  for  excellence  are  its  extraordinary  strength,  lightness,  and  durability, 
and  capacity  to  burn  and  employ  a  much  greater  quantity  of  powder  than  can  be  used 
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in  any  other  guu  we  know  of,  iu  pro]>ortioD  to  the  weight  of  projectile,  thereby  obtain- 
ing a  Telocity,  penetration,  and  range  yet  nnattained. 

A  model  gun  waB  bnilt  after  above  design  at  Washington  arsenal  [navy  yard]  nnder 
anspices  of  Ordnance  Bureau,  during  Admiral  Dahlgren's  administration  as  its  head, 
which  model  is  now  with  Mr.  Stevens,  of  Stevens's  battery,  Hoboken,  New  Jersey.  Its 
weight  is  145  pounds,  bore  2^  inches,  (not  taking  into  account  the  groove ;)  largest  di- 
ameter 5j^  inches.  A  piece  was  cut  from  the  end  of  muzzle  of  this  model  gun,  and  its 
tensi^  strength  ascertained  to  be  108,000  and  some  odd  pounds  t-o  the  square  inch. 

Captain  (Admiral)  Dahlgren  was  then  at  work  on  his  own  gun,  and  the  interest  of 
Dr.  Woodbridge's  gun  was,  perhaps,  considered  adverse.  After  much  vexatious  delay 
Dr.  W.,  finding  nothing  further  could  be  done,  left  Washington.  The  ostensible  excuse 
was  the  lack  of  time  and  opportunity  "  in  the  midst  of  the  important  exjieriments 
being  made"  for  trials  of  the  plans. 

This  model  gun  has  been  fired  a  little  more  than  a  hundred  times  with  vciy  heavy 
charges  considering  the  weight  and  caliber  of  the  piece,  (1  pound  powder,  4  pounds 
shot,)  and  is  a  complete  success.  Doctor  Woodbridge  has  been  relying  more  upon  the 
logic  of  events  than  anything  else  for  bringing  about  the  introduction  of  his  gun,  be- 
lieving that  his  plan  will  eventually  be  adopted  from  the  necessity  of  such  guns  in 
time  becoming  apparent.     . 

The  doctor  is  well  and  favorably  known  as  a  scieutitlc  man,  and  especially  for  his 
knowledge  of  ordnance,  &c.  As  long  ago  as  1852  he  published  a  pamphlet,  (with  sev- 
eral illustrations  as  to  form  of  cannon,  shell,  and  sabot,)  regarding  the  giving  of  the 
rifled  motion  to  cannon  projectiles,  and  is  to-day  deserving  of  the  gratitude  and 
thanks  of  the  nation,  as  also  substantial  reward  from  Codotcss,  for  his  invaluable  dis- 
coveries and  services  in  rifled  ordnance  alone,  now  in  use,  disconnected  from  his  name. 
Mr.  Watson,  Assistant  Secretary  of  War,  and  M^gor  Benton,  I  believe,  entertain  good 
opinion  of  this  gun,  and  would  favor  its  being  tried  on  a  larger  scale. 

In  reply  to  my  letter  to  th&  latter,  in  July  last,  as  to  having  trial  guns  built,  MigorB 
wrote,  *'  The  proper  course  will  be  to  submit  a  plan  of  Doctor  Woodbridge's  gun  tathe 
Chief  of  Ordnance,  General  Ramsey,  and  state  for  what  price  the  doctor  will  famish- 
one  or  two  of  these  guns  to  the  Department.    If  the  Chief  of  Ordnance  desires  my 
opinion  in  the  matter  he  will  probably  call  upon  me  first  in  an  official  form.    I  think 
he  will  da  so,  as  I  have  paid  some  attention  to  the  subject." 

This  course  I  have  not  hitherto  pursued ;  the  doctors  ill  health,  the  demands  of  his 
business,  and  other  circumstances,  have  prevented.  He  has  written  me,  however,  that 
detailed  drawings  can  be  completed  and  furnished  if  necessary  at  once,  which,  if  desir- 
able, I  will  forward,  and  can  also  submit  proposals  to  build  two  trial  guns,  one  of  iron 
and  one  of  steel  wire,  of  say  8-inch,  (200  pounder,)  the  size  recommended  by  Doctor 
Woodbridjce,  the  same  to  be  built  by  Doctor  W.  at  Little  Falls,  where  he  has  the  re- 
quisite facilities  and  resides. 

Mr.  Hewitt,  (Cooper,  Hewitt  &  Co.,)  Trenton  Iron-Works,  oflers  to  build  two  such 
trial  guns,  if  requested  so  to  do  by  the  Ordnance  Department,  at  the  actual  cost. 
Their  attention  has  been  directed  to  the  subject,  and  they  have  faith  in  the  efficiency 
of  such  guns.  Their  house  is,  I  believe,  well  known  to  the  Department,  and  somewhat 
similar  business  has  been  heretofore  done  by  them  for  the  Department,  as  I  am  informed. 
In  case  of  such  guns  being  built  by  Trenton  Iron- Works,  Doctor  Woodbridge  would 
give  his  personal  attendance  and  superintend  when  necessary. 

I  inclose  a  statement  prepared  by  Doctor  Woodbridge,  comparing  Parrott  and  Dahl- 
gren with  proposed  steel- wire  guns. 

I  have  the  honor  to  be,  sir,  most  respectfully,  your  obedient  servant, 

FRED.  B.  VAN  VLECK. 

Brigadier-General  A.  B.  Dykr, 

Chief  of  OrdnancCj  Washingtony  D.  C, 
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[Inclosore.] 

WASipNGTON,  February  1,  18G5. 

Sir:  I  hand  herewith  a  description  of  my  mode  of  fabricatlDg  gnus. 

The  cost  of  prodacing  one  8-Inch  rifle  would  be,  (at  the  present  price  of  materials  and 
labor,)  as  nearly  as  I  can  estimate  it,  $22,000 :  and  for  a  second  gun  of  iron  wire, 
$12,000. 

These  are  not  prices  which  would  be  sure  to  cover  the  accidents  occurring,  even  in 
the  long-practiced  art  of  founding,  and  consequently  not  such  as  I  could  safely  agree  to 
furnish  them  for. 

Would  my  means  warrant  my  assuming  any  necessary  risk  I  would  freely  do  so ;  «8 
the  Government  is,  however,  by  far  the  most  largely  interested  party  in  the  success  of 
the  undertaking,  it  would  seem  to  be  more  properly  the  party  to  assume  the  cost  of 
such  trials  as  may  be  expedient.  I  propose,  therefore,  to  produce  the  guns  for  trial  at 
a  cost  to  the  Oovemment  of  the  actual  outlay  in  their  production,  and  doubt  not  that 
I  can  give  proper  reference  and  security  in  regard  to  the  fidelity  with  which  the  means 
would  be  applied. 

Projectiles  for  the  tests  could  be  furnished  at  10  cents  per  pound  at  the  present  prices 
of  metal. 

The  cost  of  guns  of  this  kind,  after  establishing  the  manufacture,  does  not,  of  course, 
admit  of  as  close  determination  now  as  when  the  proposed  trial  'guns  shall  have  been 
made. 

I  believe  that  one  hundred  guns,  each  of  6-inch,  8-inch,  and  10-inch  caliber,  can  be 
famished  for  80  cents  per  pound,  of  steel  wire.  The  larger  calibers  would  cost  a  lit- 
tle more  than  these,  partly  on  account  of  the  greater  proportional  expense  of  prepara- 
tion on  a  smaller  number.  The  use  of  a  steel  tube  in  forming  the  bore  would  cause  a 
slight  addition  to  the  cost. 

ft  would  be  a  pleasure,  sir,  to  confer  personally,  if  desired,  in  relation  to  the  subject, 
with  yourself,  or  with  any  one  to  whom  the  matter  may  be  referred. 
Very  respectfully,  your  obedient  servant, 

W.  E.  WOODBRIDGE. 

General  A.  B.  Dybr, 

Chief  of  Ordnance  Department. 


[laclosure.]  * 

W.  E.  WOODBRIDGE'S  mode  of  fabricating   wire  GUNg. 

The  material  which  is  considered  best  adapted  for  use,  in  the  form  of  wire,  in  these 
•guns,  is  steel  of  a  lower  degree  of  carbonization  than  tool-steel,  an  article  which  has, 
during  the  last  few  years,  been  brought  into  extensive  use,  and  which  appears  to  be 
produced  with  great  uniformity  of  quality,  both  at  home  and  abroad.  The  wure  nsed 
in  a  small  trial- gun  was  made  by  Messrs.  Cooper,  Hewitt  &  Co.,  Trenton  Iron-Works, 
and  was  of  excellent  quality. 

Iron  wire  would,  however,  serve  to  produce  a  gun  of  great  tenacity  at  a  less  ex- 
pense than  steeL  I  have  observed  that  iron  wire  acquires  decided  increased  strength 
m  passing  through  the  treatment  it  receives  in  the  gun-making  process ;  and  it  would 
seem  to  me  well  worthy  of  comparative  trial. 

The  form  of  the  wire  is  square,  with  the  comers  slightly  truncated.  The  metal  to 
be  nsed  for  uniting  (or  soldering)  the  wire,  and  which  also  constitutes  the  walls  of  the 
bore,  is  a  bronze  composed  of  five  parts  copper  to  one  of  tin.  It  is  much  harder  than 
ordinary  bronze  gnu-metal,  of  about  the  same  tenacity,  and  though  conllderably  lees 
flexible,  is  sufficiently  extensible  for  the  purpose.  Its  fusing  point  is  somewhat  lower 
than  that  of  gun-metal. 

The  first  step  toward  forming  the  gun  is  the  preparation  of  the  core  or  barrel  on 
which  the  wire  is  to  be  wound.  The  form  of  this  core,  and  its  position  in  relation  to 
the  finished  gun,  is  shown  in  Fig.  l,the  outline  of  the  gunlieing  represented  by  dotted 
lines.  This  core  may  be  made  entirely  of  bronze  of  the  same  composition  that  is  used 
for  uniting  the  wire.  For  guns  of  considerable  size,  however,  it  is  doubtless  best  to 
make  the  part  of  smallest  diameter  (a)  of  steel,  on  account  of  its  greatest  strength,  and 
also  as  furnishing  the  means  of  inserting  a  platina  vent-piece  in  the  desired  position, 
as  will  be  further  explained. 

The  principal  cylindrical  portion  of  the  core  should  be  sufficiently  larger  than  the 
intended  bore  of  the  gun  to  allow  of  finishing  the  bore,  including  the  rifling,  without 
cutting  into  the  wire,  (as  the  bronze  is  less  easily  corroded  than  steel,)  and  or  sufficient 
length  to  allow  the  wire  necessarily  somewhat  irregnlariy  wound  at  the  muzzle-end 
to  be  cut  off  in  finishing  the  gun.    The  flanges,  h  o,  may  well  bo  made  of  iron. 
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In  order  to  wind  the  wire  upon  the  core,  the  latter  is  placed  in  a  lathe  or  frame  pro- 
vided for  the  pnrpoRe,  with  means  for  rotating  it  with  sufficient  force  to  produce  the 
tension  necessary  for  clone  winding.  In  making  an  8-inch  rifle,  abont  thirty-two 
wires,  i  inch  sqnare,  should  be  wound  at  a  time.  An  eqnal  number  of  holes,  large 
enough  to  receive  the  wires,  are  to  be  made  through  the  flange  close  to  the  body  of  the 
core,  and  at  abont  eqnal  distances  from  each  other.  Into  these  the  wires  are  inserted 
and  fastened,  and  brought  together  into  a  band  of  abont  eight  inches  in  width.  This 
band  of  wires,  lying  closely  side  by  side,  is  passed  between  pinehlng-plates  designed 
to  produce  nearly  equal  pressure  6n  all  the  wires.  The  pincning-plates  are  mounted 
on  the  slide  of  the  lathe,  (or  equivalent  device,)  so  as  to  traverse,  at  the  pleasure  of 
the  operator,  a  line  parallel  to  the  axis  of  the  core.  The  rotation  of  the  core  draws 
the  wires  between  the  plates,  which  are  advanced  on  their  line  of  motion  with  such 
speed  as  is  necessary  to  bring  each  turn  of  the  band  of  wires  in  close  contact  with 
its  predecessor.  When  the  flange  at  the  opposite  end  of  the  core  has  been  reached,  the 
obliquity  of  the  wires  is  reversed,  while  under  tension,  and  they  are  wound  in  a  spiral 
of  opposite  direction.  The  process  of  winding  is  thus  continued  until  completed,  when 
the  ends  of  the  wires  are  fastened.  It  is  not  necessary  that  all  the  layers  should  ex- 
tend over  the  whole  length  of  the  core,  as  the  course  of  the  winding  may  be  reversed 
at  any  point. 

As  wires  of  sufficient  length  cannot  be  obtained  in  one  piece,  it  becomes  necessary 
to  join  them,  which  is  done  in  the  course  of  winding,  though  the  ends  of  the  wires 
may  be  prepared  in  advance. 

lifr,  3  will  sufficiently  indicate  a  method  of  forming  a  dove-tiiileil  lap  which,  with 
the  aid  of  a  simple  machine,  will,  I  think,  form  a  very  expeditious  and  good  mode  of 
joining. 

Brazing  is  a  method  I  have  used,  and  which,  with  proper  appliances,  admits  of  tol- 
erable expedition. 

The  wire,  wound  on  the  core,  is  inclosed  in  a  case  of  iron  before  being  subjected  to 
the  heat  required  for  soldering,  to  protect  it  from  oxidation.  The  case  is  represented 
at  Fig.  2.  It  may  be  made  of  lignt  boiler-iron,  riveted  and  calked  like  an  ordinary 
boiler.  It  is  designed  to  part,  for  receiving  the  gun,  on  the  line  a  &,  where  the  opper 
and  lower  portions  are  screwed  together,  threaded  rings  being  riveted  to  the  plates 
for  that  purpose.  Recesses  (c  d)  are  made  in  the  case  to  receive  the  metal  which  is 
to  constitute  the  trunnions  of  the  gun.  Extending  from  the  top  of  the  case,  and 
opening  from  its  interior,  is  an  iron  tube  (e)  of  sufficient  length  to  reach  through  the 
covering  of  the  furnace  when  the  preparations  for  heating  are  completed,  and  which 
forms  a  part  of  an  arrangement  for  determining  when  tlie  heat  or  the  wound  wire 
shall  have  attained  the  melting  point  of  the  bronze.  For  this  purpose,  two  steel  rods 
standing  perpendicularly,  one  resting  on  bronze  near  the  bottom  of  the  core,  and  the 
other  on  the  same  metal  at  its  top,  are  made  to  extend  up  through  the  iron  tube  and 
project  a  short  distance  above  it.  To  the  upper  end  of  the  iron  tube  is  fitted  one  of 
glass,  closed  at  the  top.  This  permits  the  ends  of  the  rods  to  be  seen,  without  danger 
of  access  of  air  to  the  interior  of  the  case.  The  falling  of  the  rods  indicates  the  fusion 
of  the  bronze  on  which  they  rested.  Provision  for  the  escape  of  air  by  expansion 
during  the  heating,  and  also  during  the  pouring  of  the  bronze,  may  be  made  in  con- 
nection with  this  tube.  The  aperture  by  which  it  is  intended  that  the  liquid  bronze 
shall  reach  the  interior  of  the  case  and  the  wire  inclosed,  in  the  process  of  soldering, 
is  situated  at  the  bottom,  and  is  shown  at/,  Fig.  2. 

From  it  a  short  tube  projects  downward  into  a  shallow  iron  cup  ^,  attached  to  the 
bottom  of  the  case,  thus  forming,  when  flUed  with  melted  bronze,  an  air-trap,  admit- 
ting the  flow  of  bronze  through  it,  but  excluding  air  from  the  heated  iron.  Before 
exposure  to  heat,  the  aperture /is  tightly  closed  by  a  plug  of  bronze,  which  remains 
there  until  melted  from  its  place. 

Fig.  4  presents  a  section  and  Fig.  5  a  plan  of  the  furnace  to  be  used  in  the  opera- 
tion. A  is  the  tire-place,  which  need  not  bo  particularlv  described.  B  is  the  gun- 
chamber,  the  position  of  the  case  inclosing  the  wire  being  shown  by  the  dotted  lines  a  a. 
Heat  from  the  fire  enters  the  gun-chamber  at  the  top  by  the  flue  d,  and  is  drawn 
downward  about  the  case  and  its  contents  to  the  outlet-flue  d,  which  turns  upward 
and  enters  the  chimney  at  e,  nearly  on  a  level  with  the  top  of  the  chamber.  Both  it 
and  the  flues  are  inclosed  in  a  casing  of  boiler-iron,  strong  enough  to  resist  the  pres- 
sure of  the  liquid  bronze  they  are  destined  to  contain. 

The  chamber  and  flues  are  formed  principally  by  molding  on  suitable  patterns, 
the  casing  (which  should  be  made  so  as  to  be  reiidily  taken  apart  and  rejoined)  cor- 
responding to  flasks  in  molds  for  ordinary  casting.  The  opening  e  in  the  cover  of  the 
chamber  admits  the  melted  bronze  at  the  proper  time.  A  furnace  for  melting  the  bronze 
isiilso  requisite,  but  as  it  need  not  possess  any  i)eculiarity,  it  will  be  unnecessary  to 
describe  it. 

The  preparations  for  the  commencement  of  the  process  of  soldering  consist  in  inclos- 
ing the  wound  wire  in  the  case  prepared  for  it,  (the  muzzle  end  placed 'upward,)  the 
arrangements  describ(3d  for  ascertaining  when  the  proper  heat  shall  have  been  reached, 
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aod  placing  the  gan-case  with  its  coDtents  in  the  gun-chaniher,  as  represented  by  the 
dotted  lines  la  Fig.  4. 

Anthracite  coal  may  be  used  for  fuel,  and  is  sappliod  by  the  occasional  removal  of 
tjie  cover  {h)  of  the  fire-place.  Small  openings,  (not  shown  in  the  figore,)  through  the 
wall  and  casing  of  the  gan-chaniber,  permit  the  observation  of  the  comparative  pro- 
cess of  the  heat  at  the  top  and  bottom  of  the  mass  being  heated,  which  serves  as  an 
indication  for  properly  regulating  the  draught.  The  openings  are  provided  with  slips 
of  mica  or  glass  to  prevent  the  entrance  of  air  when  in  use,  and  with  means  of  prevent- 
ing the  escape  of  bronze  in  the  later  part  of  the  proc^.  The  upper  end  of  the  case  and 
its  contents  will  of  course  heat  more  rapidly  than  the  lower^  and  an  indication  of  that 
fact  will  be  found  in  the  descent  of  one  of  the  rods  seen  throngh  the  glass  tube  before 
mentioned,  when  the  bronze  on  which  it  rested  (near  the  top)  has  become  fused.  The 
bronze  to  he  used  as  a  solder  is  now  to  be  made  ready  for  pouring,  and,  as  soon  as  the 
second  indicating-rod  is  seen  to  fall,  run  into  the  gun-chamber  through  the  opening  «. 
It  enters  the  gun-case  at  the  opening  ^,  in  the  bottom,  and  the  flow  must  be  continued 
until  the  melted  metal  has  risen  to  a  height  sufficient  to  cover  the  wire,  with  some 
allowance  for  contraction  in  cooling. 

The  draught  from  the  fire,  it  will  be  seen,  is  cut  ofl^  by  the  closure  of  the  flue  d 
by  the  liquid  metal.  It  is  re-established  across  the  upper  part  of  the  chamber  by 
pushing  in  the  brick  kj  fitted  at  the  outset  for  removal.  By  this  meaus  the  upper  part 
of  the  case  and  the  metal  contained  are  kept  at  a  heat  which  insures  the  cooling  of 
the  lower  part  of  the  mass  first ;  a  condition  desirable  for  insuring  the  perfect  soliditv 
of  the  bronze.  In  order  to  lessen  as  much  as  possible  the  amount  of  bronze  employea, 
the  space  about  the  gun-case  within  the  chamber  should  be  made  as  small  as  will  snf* 
fice  for  properly  conveying  the  heat  from  the  fire.  Judging  from  past  observation, 
one  inch  will  be  ample  for  an  8-inch  gun. 

It  will  also  be  desirable,  in  large  guns,  to  place  within  the  core  an  iron  tube  nearly 
filling  it.s  cavity,  closed  at  the  bottom  and  supported  by  the  steel  bar  forming  the  lower 
termination  of  the  core.    This  would  allow  cooling  from  the  interior,  if  desirable. 

Provision  must  of  course  be  made  for  preventing  the  wire  from  floating  in  the  bronze, 
but  it  will  hardly  be  necessary  to  particularize  the  means. 

The  oxidation  of  the  case  and  the  adhesion  of  the  bronze  to  it  may  be  almost  en- 
tirely prevented  by  coating  it  with  a  wash  containing  common  clay  and  pulverized 
anhydrous  borax. 

When  the  contents  of  the  furnace  have  cooled  sufficiently  the  casing  of  the  gun- 
chamber  is  removed,  and  then  the  walls  of  the  chaml>er  itself.  The  envelope  of  bronze 
may  be  removed  from  the  gun-case  either  before  or  after  the  mass  is  taken  to  the  lathe. 
The  ends  of  the  block  of  united  wire  and  bronze  are  first  turned  down,  to  show  with 
precision  the  proper  points  for  centering,  and  afterward  the  gun  is  bored  and  finished 
much  in  the  ordinary  wa^. 

It  is  proposed  to  conform  the  model  of  the  gun  in  some  respects  to  the  mode  of  man- 
ufacture. The  proposefl  model  is  represented  in  Fig.  6.  The  termination  of  the  bore 
at  the  rear  is  miulo  somewhat  conical,  following  in  part  the  contour  of  the  inner  layer 
of  wire.  Thp  trunnions,  which  are  formed  of  the  bronze  filling  the  recesses  c  <2  in  the 
gun-case,  are  shorter,  and  larger  in  diameter,  than  in  guns  of  the  common  model.  The 
vent  enters  the  bottom  of  the  bore  in  the  line  of  the  axis  of  the  gun,  extending  but  a 
short  distance  in  the  rear  of  its  inner  orifice ;  its  course  is  bent  at  a  right  angle,  and  it 
reaches  the  exterior  of  the  ^un  through  a  steel  vent-plug.  If  desirable  a  platina  vent- 
piece  may  be  very  securely  inserted  at  the  inner  orifice  by  excavating  the  forward  end 
of  that  part  of  the  core  mentioned  as  bein^  preferably  made  of  steel,  (a,  Fig.  1,)  to 
receive  the  block  of  platina  before  the  soldering. 

For  rifle-cannon  in  which  a  soft  metal  is  forced  into  the  grooves  by  the  action  of  the 
powder  in  giving  rotation  to  the  projectile,  it  is  proposed  that  the  grooves  should  termi- 
nate just  id  advance  of  the  position  of  the  expanding  metal  in  the  loaded  gun,  and 
attain  their  depth  gradually  at  a  short  distance  (say  one-third  of  a  caliber)  farther 
forward.  The  oivject  is  to  prevent  the  escape  of  gas  through  the  grooves  before  the  soft 
metal  has  fully  expanded. 

For  rifles  of  very  large  caliber,  at  least,  I  propose  the  plan  successfully  tried  by  me 
at  Fort  Monroe  in'l850,  with  a  little  modification  of  form.  The  hinder  part  of  the  iron 
portion  of  the  projectile  is  tapered  toward  though  not  quite  to  the  rear,  ( which  is  a 
little  enlar£ced,)  and  receives  a  ring  of  soft  brass,  which  may  be  cast  upon  it,  and  which 
has  its  outer  surface  fitted,  with  a  proper  allowance  for  easy  loading,  to  the  boro  of  the 
gun,  iticluding  the  grooves.  A  deep  circular  channel  may  bo  made  in  the  base  of  the 
rinig  to  aid  the  expansive  action. 

Fig.  7  will  assist  in  giving  a  more  exact  idea  of  the  projectile.  Rotation  is  im- 
parteid  to  the  body  of  the  projectile  through  the  friction  of  the  ring  upon  it,  under 
pressure  of  the  fired  powder. 

This  rotation  being  less  instantaneously  communicated  than  it  would  be  if  the  metal 
taking  hold  of  the  grooves  were  rigidly  attached,  the  strain  and  friction,  both  in  the 
grooves  of  the  gun  and  on  the  projections  entering  them,  are  diminished.    Of  oooise, 


CHIEF   OP   ORDNANCE.  477 

gans  designed  for  nee  with  this  projectile  will  need  to  have  the  grooves  carried  as  £ekr 
back  as  the  forward  end  of  the  cartridge. 

Wbether  steel  or  the  hard  bronze  proposed  to  be  used  in  these  gnns  would  prove  the 
more  desirable  material  for  the  walls  of  the  bore  can,  perhaps,  be  determined  only  by  ex- 
periments, but  it  may  be  well  to  remark  that  the  solid  union  between  the  metals  employed 
m  this  process  would  remove  all  objection  to  forming  the  bore  in  a  comparatively  thin 
steel  tube,  on  which  the  wire  might  be  directly  wound. 

Dimensions  of  proposed  i^-iwh  rijie,  • 

Diameter  of  bore,  8  inches. 

Length  of  bore,  13d  inches. 

Whole  length  of  gun,  150  inches,  (1'^^  feet.) 

Greatest  diameter,  24  inches. 

Diameter  of  trunnions,  10  inches. 

Length  of  trunnions,  i\  inches. 

Weight  of  gun,  about  14,000  pounds. 

While  it  is  believed  that  a  gun  of  the  above  dimensions  would  be  fully  able  to  sus- 
tain a  large  number  of  discharges  with  projectiles  of  200  pounds,  and  charges  of  50 
pounds  of  powder,  it  would  doubtless  be  a  great  advance  on  results  yet  attained  to 
produce  a  gun  capabla  of  proper  endurance  with  charges  of  30  or  even  25  pounds  pow- 
der and  projectiles  of  full  weight.  It  may,  therefore,  be  suggested  as  the  part  of  pru- 
dence to  make  the  first  tests  with  the  lower  charges,  and  subsequently  to  employ  the 
largest. 


L.  B.  No.  4.]  Altai Y  Building,  New  York,  July  10, 1872. 

Sis  :  I  am  directed  by  the  board  on  heavy  cannon  to  write  to  yon,  stating  that  the 
board  has  been  informed  that  there  is  at  your  post  a  piece  (or  pieces)  of  an  experi- 
mental gun,  taken  from  one  made  by  Doctor  W.  E.  Woodbridge  several  years  ago,  and 
experimented  with.  If  this  information  be  correct  the  board  requests  that  you  will 
forward  these  specimens  to  it,  together  with  such  information  |i.s  you  can  furnish  re- 
lating to  tbem.  * 
By  direction  of  the  board. 
•     Very  respectfully,  your  obedient  servant, 

C.  E.  DUTTOX, 
First  Lieutenant  Ordnance,  Hecorder. 
Major  J.  G.  Bexton, 

Commanding  Springfield  Armory, 


¥o.  15.]  National  Armory, 

Springfi^ild,  MassachusettSy  July  11,  1872. 

Dear  Sir  :  In  answer  to  your  letter  of  the  10th  instant,  I  have  to  reply  that  no  speci- 
mens from  the  Woodbridge  trial  gun  can  be  found  at  this  armory. 

A  specimen  taken  from  near  the  muzzle  of  this  gun  was  submitted  to  the  Ordnance 
Office  in  1862  or  1863,  which,  according  to  my  recollection,  had  a  tenacity  of  110,000 
pounds  per  square  inch.  This  specimen  was  left  by  me  in  the  War  Department,  where 
it  ^ot  mislaid,  and  could  not  afterward  be  found.  The  trial  gun  made  by  Doctor  Wood- 
bridge  at  the  Washington  navy-yard  was  tested  here,  and  afterward  sent  to  the  Ord- 
nance Office,  where  I  understand  it  now  is. 
Your  obedient  servant, 

J.  G.  BENTON, 
Majoi'  Ordnance,  Commanding. 
Lieutenant  C.  E.  Dutton, 

Board  on  Heavy  Guns,  Neio  York  City, 

Care  Colonel  Crispin,  Ordnance  Agency. 


No.  43.]  New  York,  July  16,  1872. 

8iR :  I  have  the  honor  to  present  herewith  a  general  description  of  the  plan  of  con- 
fltrncting  heavy  ordnance  proposed  by  me,  respectfully  requesting  that  it  may  be  sub 
•mitted  to  the  board. 

If  an^  further  details  shall  be  desired  I  will  gladly  present  them,  either  verbally  or 
in  writinsTv 

I  am,  sir,  very  respectfully,  vour  obedient  servant, 

W.  E.  WOODBRIDGE. 
General  R.  H.  K.  Whiteley, 

President  Board  on  Heathy  Ordnanee. 
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[iDcloaurc.j 
Plan  proposed  by  W,  E.  Woodbridge  for  the  construction  of  heavy  cannon. 

The  material  of  which  the  gun  is  to  be  principally  composed  is  steel  wire,  drawn 
sqnare,  with  the  corners  slightly  truncated.  '  . 

This  is  to  be  wound  on  a  steel  tube,  in  successive  spiral  layers.  A  sufficient  number 
of  wires  are  to  bo  wound  at  once  to  form,  when  placed  side  by  side,  a  bana  about  equal 
in  width  to  the  diameter  of  the  intended  bore  of  the  gun,  which  will  give  them  the  proper 
obliquity. 

The  tube  is  to  be  closely  covered  in  this  way  from  end  to  end,  and  with  layer  after 
layer,  until  the  mass  has  reached  the  size  of  the  intended  sun. 

The  whole  is  then  inclosed  in  an  air-tight  case  of  boiler-iron,  and,  thus  protected 
from  oxidation,  is  heated  to  the  melting  point  of  bronze,  when  liquid  bronze  is  sup- 
plied so  as  to  interpenetrate  the  mass,  and,  when  cooled,  unite  it  in  one  solid  piece,  to 
be  afterward  turned  and  finished  to  the  proper  form  and  dimensions. 

Steel  of  a  rather  low  degree  of  carbonization,  (such  as  will  t^ake  but  little  temper,)  is 
considered  best  for  making  the  wire  to  be  employed.  An  excellent  qnality  has  been  ob- 
tained both  from  Messrs.  Cooper,  Hewitt  &,  Co.,  of  Trenton,  and  from  Messrs.  Hassey, 
Welles  &,  Co.,  of  Pittsburgh.  The  large  demand  for  steel  wire  which  has  arisen  durinff 
the  last  comparatively  few  years  has  led  to  increased  skill  in  the  selection  of  ingots,  ana 
to  its  production  with  great  uniformity  of  quality.  If  it  were  necessary,  the  possession 
of  the  requisite  properties  in  each  piece  of  wire  might  be  determined  with  very  con- 
siderable accuracy  by  twisting  a  piece  2  or  3  inches  long  in  a  simple  machine  which 
would  show  at  once  the  force  required  for  a  given  auf^ular  torsion,  and  the  limit  of  its 
capacity  to  twist.    The  size  I  have  been  led  to  prefer  is  three-tenths  of  an  inch  square. 

The  steel  tube  on  which  the  wire  is  to  be  wound  should  at  least  be  thick  enough  to 
permit  being  rebored  to  the  proper  caliber  and  rifled  without  cutting  through  it,  (as 
it  would  be  undesirable  to  have  the  surface  of  the  bore  present  two  metals,)  some 
allowance  being  niade  for  a  slight  possible  swaging  or  warping  in  the  process  of  con- 
struction. In  some  instances  it  may  be  desirable  to  increase  the  thickness  of  the  tube, 
the  only  objection  in  ^  any  case  being  the  substitution  of  the  inferiqr  metal  of  the 
tube  for  the  stronger  material  surrounding  it.  The  length  of  the  tube  should  exceed 
the  intended  length  of  the  gun,  and  it  should  be  provided  at  each  end  with  a  flanx^* 
screwed  on,  the  llanges  being  serviceable  for  fastening  the  ends  of  the  wires  aiid^or 
security  in  handling  after  winding.  It  should  also  be  closed  at  the  breech-end,  and 
for  a  muzzle-loader  the  diameter  of  the  metal  may  be  reduced  in  the  rear  of  the  bot- 
tom of  the  bore. 

For  winding,  the  tube  is  rotxitcd  in  a  lathe  or  winding-machine,  and  the  wires  drawn 
between  friction-i)late8  which  are  carried  with  a  re»julate<l  motion  in  a  line  parallel 
with  the  tube. 

In  heating,  the  closed  end  of  the  tube  is  placed  downward. 

The  trunnions  of  the  gun  may  consist  of  bronze  employed  in  the  process,  spaces  for 
receiving  the  metal  being  provided  within  the  case,  protecting  the  wire  from  oxidation. 

The  heating-chamber,  in  which  the  case  inclosing  the  wound  wire  and  tube  is  placed 
before  the  application  of  heat,  is  no  larger  than  is  requisite  to  afiford  sufficient  space  for 
the  draught  from  the  furnace  to  convoy  the  heat  ixom  the  furnace  with  proper  rapidity^ 
an  inch  on  all  sides  being  enough  for  a  very  large  gun. 

The  fine  bringing  the  heat  from  the  furnace  should  enter  the  chamber  at  the  top, 
above  the  protecting-case,  and  the  flue  by  which  the  gases  leave  the  chamber  should 
have  its  beginning  nt  the  bottom,  but  should  be  carried  up  near  the  side  of  the  cham- 
ber to  about  the  level  of  the  entering  flue.  The  walls  of  the  chamber  and  flues  must,  of 
course,  be  composed  of  refractory  materials,  and  they  must  also  be  incased  in  iron  of 
such  thickness  as  to  enable  them  to  sustain  A  column  of  metal  of  a  depth  eqnal  to 
their  height.  They  may  conveniently  be  formed  of  ground  fire-brick,  with  a  small 
admixture  of  clay,  moistened  and  rammed  aroupd  patterns  of  proper  form. 

For  the  purpose  of  ascertaining  the  progress  of  heating,  and  when  the  proper  tem- 
perature snail  have  been  obtained,  pieces  of  bronze,  on  which  perpendicular  rods  may 
rest,  are  placed  within  the  tube,  one  at  the  bottom  and  another  near  the  top.  A  tube, 
extending  from  the  top  of  the  protecting-case  through  the  cover  of  the  heating-cham- 
ber, and  fitted  with  a  glass  tube  at  its  top,  permits  the  upper  ends  of  rods  standing  on 
the  pieces  of  bronze  before  mentioned  to  be  seen.  The  dropping  of  the  rods  will  in- 
dicate the  melting  of  the  pieces  by  which  they  are  supported. 

The  fluid  bronze  for  uniting  the  wires  is  admitted  through  the  bottom  of  the  case. 
The  opening  for  this  purpose  is  provided  with  a  short  tube,  projecting  downward  into 
a  shallow  iron  cup  properly  secured  in  place.  This  tube  is  plugged  with  bronze  until, 
in  the  progress  of  heating,  the  plug  is  melted  from  its  place,  when,  being  received  in 
the  cup,  a  liquid  valve  or  trap  is  formed,  i^reventing  access  of  air  to  the  interior  of  the 
case,  but  ready  to  admit  the  melted  bronze  when  poured  into  the  heating-chamber. 

Pouring  the  metal,  of  course,  cuts  off  the  draught  from  the  fire  by  closing  the  flue 


CHIEF   OF   ORDNANCE.  479 

leading  from  the  chamber.  As  it  is  desirable  that  the  upper  end  of  the  gun  should 
cool  lastj  provision  is  made  for  re-establishing  the  draught  through  the  upper  part  of 
the  heating-chamber. 

The  advantages  of  a  proper  distribution  of  initial  strains  may  be  gained  by  cooling 
from  the  interior,  in  the  manner  practiced  by  the  late  General  Rodman  with  cast-iron. 
gnnS)  and  it  is  proposed  to  employ  a  current  of  air  for  that  purpose. 

I  refrain  from  discussing  here  the  theory  of  this  mode  of  construction,  but  will  yery 
respectfully  refer  the  board  to  some  of  the  practical  results  as  shown  in  the  small  gun 
made  at  the  Washington  navy-^ard,  and  finally  tested  by  Colonel  Laidley  at  Spring- 
field.   Colonel  Laidley's  report  is  supposed  to  be  before  the  board. 


L.  B.  No.  18.]  Akmy  Building,  New  York, 

July  16, 1872. 

Gbntlehek  :  I  am  directed  by  the  board  on  heavy  cannon,  now  in  session  in  this 
city,  to  inquire  of  you  at  what  price  you  can  furnish  steel  wire  three-tenths  inoh  square, 
in  large  quantity ;  what  tenacity  you  would  estimate  it  to  possess ;  and  whether  you 
have  made  any  experiments  to  determine  whether  the  tenacity  is  injured  by  keeping 
the  wire  at  a  rod  heat  for  four  or  five  days ;  if  so,  what  are  the  results  of  these  trials. 
Very  respectfully,  sir,  your  obedient  servant, 

C.  E.  DUTTON, 
First  Lieutenant  Ordnaneef  BMordsr, 

Messrs.  Cooper  &  Hewitt. 


No.  46.]  New  York,  July  19, 1872. 

Dear  Sir  :  We  have  received  an  answer  to  your  letter  of  16th  instant  from  oar  man- 
ager, from  which  it  appears  that  experiments  would  be  necessary  in  order  to  give  exact 
answers  to  your  questions.  In  a  general  way,  however,  we  would  recommend  the  use 
of  Martin  steel  as  the  most  uniform  in  quality,  if,  as  we  suppose,  the  wiro  is  to  be  used 
for  the  manufacture  of  cannon. 

The  tenacity  of  the  soft  steel  may  be  safely  estimated  at  125,000  pounds  per  square 
inch. 

The  experiments,  however,  would  probably  show  a  higher  range,  especially  if  the 
wire  is  hard-drawn. 

We  have  made  no  special  experiments  in  order  to  determine  the  effect  of  exposing 
the  wire  to  a  red  heat  for  four  or  five  days,  but  can  readily  do  so. 

Our  general  experience,  however,  is  sufficient  to  enable  us  to  say  that  the  tenacity  of 
the  wire  would  be  reduced  by  sach  exposure,  but  how  much  would  be  a  matter  of 
conjecture. 

Assuming  that  the  wire  is  to  be  accurately  drawn,  and  all  defective  pieces  rejected, 
we  think  that  the  price  would  be  about  16  cents  per  pound. 

We  regret  that  we  cannot  be  more  precise  in  our  answer,  but,  if  the  board  desires, 
we  will,  with  pleasure,  institute  a  series  of  experiments  which  will  serve  to  give  exact 
information. 

We  have  the  honor  to  be,  very  respectfully,  your  obedient  servants, 

COOPER,  HEWITT  &  CO. 

Captain  C.  E.  Ddtton, 

Recorder  J  ^*c..  Army  Buildings. 


L.  B.  No.  25.]  Army  Building,  New  York, 

July  18, 1872. 
Sir  :  The  board  on  heavy  cannon  respectfully  request  that  you  will  forward  for  its 
information  the  report  of  Lieutenant-Colonel  Laidley  upon  the  trial  of  Dr.  W.  E. 
Woodbridge's  gun  at  Springfield  Armory  in  1865. 
Very  respectfully,  sir, 

R.  H.  K.  WHITELEY, 
Cohmel  of  Ordnance,  President  of  lioard. 
The  Chief  of  Ordnance. 
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l?o.  44.]  Ordnance  Office,  War  Dkpartmickt, 

Waakingtan,  Juljf  19, 1872. 
Sir  :  Complying  with  your  request  of  18th  instant,  I  send  herewith  a  copy  oi  Col- 
onel Laidley's  report  npon  the  trial  of  Dr.  W.  E.  Woodbridge's  gnn  at  Springfield 
Armory  in  1865. 

Respectfully,  your  obedient  servant, 
By  order  of  the  Chief  of  Ordnance. 

S.  V.  BENfiT, 
Major  of  Ordnance. 
The  President  of  the  Board  on  Heavy  Ordnance. 


Ko.  44.]  National  Armory, 

Springfield,  July  15,  1865. 

Sir  :  I  have  the  honor  to  report  that,  in  oliedienoe  to  your  orders  of  March  6, 1  have 
tested  the  steel- wire  and  bronze  gun  of  Dr.  W.  E.  Woodbridge,  and  I  inclose  herewith 
tabnlar  statements*  of  the  number  of  rounds  and  charges  used,  and  the  corresponding 
enlargements  of  the  bore,  together  with  sketches  of  the  gun  and  projectile. 

For  the  facility  of  mounting  the  gun  1  chased  a  thresh  on  its  exterior  surface  and 
screwed  on  a  band  to  which  trunnions  were  welded ;  the  band  was  4^  inches  wide  and 
.625  inch  thick.  The  gun  was  then  mounted  on  an  old  field-carriage.  The  gun  had, 
when  the  firing  commenced,  a  projecting  vent-piece  of  steel,  and  a  Dahlgren  chamber. 

At  the  one  hundred  and  sixty-seventh  round  the  vent-piece  broke  off,  and  it  was  ob- 
nerved  that  the  bore  was  elongating  rapidly,  so  that  I  deemed  it  proper  to  bore  out  the 
chamber,  to  fill  it  up  with  a  copper  plug,  and  move  the  vent  forward  some  three  inches 
inserting  a  copper  vent-piece. 

After  the  twentieth  round  a  crack  was  observed  in  the  bore,  running  from  the  muz- 
zle along  the  edge  of  a  groove,  five  inches  in  length. 

At  the  four  hundredth  round  a  small  crack  was  observed  in  the  rear  side  of  the  trun- 
nion-band. 

After  the  one  thousandth  round  the  vent-piece  had  started,  and  was  replaced  by  a 
new  one. 

At  the  one  thousand  one  hundredth  round  the  trunnion  was  so  much  bent  as  to 
render  the  elevation  of  the  gun  difficult ;  and  at  the  one  thousand  three  hundred  and 
twenty-seventh  round  the  trunnion-band  opened  and  the  gun  recoiled  out  of  it,  strik- 
inea  wooden  building  with  such  force  as  to  go  through  its  side. 

The  bore  is  much  worn  at  the  seat  of  the  shot,  particularly  on  its  upper  hadf  surface^ 
in  the  grooves,  where  holes  are  worn  to  the  depth  of  .35  inch  and  1  inch  in  length. 
The  core-piece  at  the  mnzzle  is  much  burned,  and  has  a  honev-combed  appearance. 

The  greatest  enlargement  of  the  bore,  in  rear  of  the  seat  of  the  shot,  caused  by  the 
one  thousand  three  hundred  and  twenty-seven  rounds  of  excessive  charges,  is  only  seven 
thousandths  of  an  inch,  and  there  are,  as  yet,  no  indications  of  the  gun  giving  way  in 
any  part. 

It  was  intended  to  carry  the.  trials  further  but  for  the  breaking  of  the  trunnion- 
band;  it  is,  however,  believed  that  the  object  of  the  experiment  to  test  the  strength  and 
endurance  of  the  gun  has  been  already  fully  attained,  and  the  strength  and  endurance 
of  the  gnn  abundantly  demonstrated. 

Very  respectfully,  I  am,  sir,  your  obedient  servant, 

T.  T.  S.  LAIDLEY, 
Major  of  Ordnance^  Convmanding. 
'    Brigadier-General  A.  B.  Dyer, 

Chief  of  Ordnance,  Washington,  D,  C. 


*  Target-record  of  flriog  omitted  from  thie  pobUcation. 
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(Tnolosiire.] 
MeasurtmenU  of  the  lore  ofDr,  Woodhridge's  mre  gun. 
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Measurements  of  the  hore  of  Dr,  Woodbridg^s  tcire  gun — Continaed. 
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No.  62.]  New  York,  July  25, 1872. 

Sir  :  I  have  the  honor  to  present  herewith  the  estimate  requested,  of  the  cost  of  con- 
structing a  12-inch  rifle  on  my  plan.  It  is  intended  to  include  all  items  of  expense, 
but  I  cannot  suppose  myself  to  have  so  far  excelled  engineers  in  general  as  to  make  it 
prudent  to  neglect  a  "  factor  of  safety." 

It  is,  of  course,  also  necessary  to  be  borne  in  mind,  that  accidents  are  more  liable  to 
occur  in  new  processes  (however  perfect  in  principle)  than  in  those  long  practiced, 
and  in  which  trained  men  may  be  employed. 

It  shall  be  my  endeavor  (if  the  work  is  undertaken)  to  bring  the  expenses  within 
the  estimate ;  but  I  would  be  sorry  to  be  limited  to  those  figures. 
Very  respectfully,  your  obedient  servant, 

W.  E.  WOODBRIDGE. 
General  R.  H.  K.  WniTELEY, 

President  Board  on  Heavy  Ordnance, 


finclosnre.] 

Estimate  of  co8t\of  Vi-inch  rifle  on  the  plan  of  W.  E.  Woodbridge^  at  Washington  navy-yard. 

Wire,  60,000  pounds,  at  14  cents $8,400  00 

Steel  tube,  including  duty,  freight,  and  exchange 3, 400  00 

Bronze,  half  of  30,000  pounds,  employed,  at  34  cents 5, 100  00 

Draughting  and  pattern-making . .  - .' 1, 500  00 

Adaptation  of  lathe  to  winding 1, 200  00 

Wire-reels,  stands,  and  appendages,  (40  reels) 1, 400  00 

Wire-joining  tools 125  00 

Case  for  protecting  wire,  5,000  pounds,  at  17  cents 850  00 

Iron-work  for  heating-chamber,  10,000  pouiids,  at  13  cents 1, 3O0  00 

Iron-work  for  heating-furnace 525  00 

I^re-bricks  for  heating-chamber,  6,500,  at  $57  per  thousand 142  50 

Ground  fire-brick  for  heating-chamber,  100  pounds,  at  $4 , 400  00 

Fire-clay  for  heating-chamber,  25  pounds,  at  $2 50  CO 

Fire-bricks  for  heating-furnace,  2,500,  at  ^ry7  per  thousand • 142  tO 

Common  bricks  for  heating-furnace,  9  000,  at  §15  per  thousand 135  CO 

Lime,  9  barrels,  .?20 ;  sand,  3  yards,  $G 26  00 
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Masons'  labor  on  heatiDg-faniace,  chamber,  and  fines $150  00 

Hoisting-apparatus  in  oMnance-foundery 600  00 

Carpentry,  $150 ;  adaptation  of  melting-furnace,  $100 250  00 

Blower,  tubing,  and  connections  with  portable  engine '  500  00 

Fnel,30  tons  anthracite  or  equivalent,  at  (10 300  00 

Labor  not  included  in  items  above 2,000  00 

Incidental  expenses,  ( m  inor  freights,  cartage,  oils,  &o.) 500  00 

Tests  for  selection  of  steel  and  bronze 500  00 

Finishing  gnn,  including  special  tools 2,750  00 

Total 32,474  00 

Cost  of  8-inch  rifle,  tceight  17,000  pounds. 

Independ-  With  12- 

ently.  inch  riHe. 

Wire,  17,000  pounds,  at  34  cents $2,380  $2,140 

Tube,  (A  of  12-inch) 1,000  1,000 

Bronze 1,360  1,360 

Drawing  and  pattern-making 1,300  .  500 

Adaptation  of  lathe  and  wire-reels 2,400  

Wire-joining  tool 125  

Case  for  protecting  wire 425  425 

Iron-work  on  heating-chamber 780  780 

Iron-work  on  heating-furnace 315  

Bricks,  &.C.,  for  heating-chamber 300  100 

Bricks,  &G.,  for  heating-furnace 200  

MasonsMabor 100  50 

Adaptation  of  melting-furnace 100  

Hoisting-api)aratu8 500  

Carpentry 100  

Blower  and  connections 400  

Fuel 120  120 

Labor  not  included  in  items  above 1, 500  600 

Tests  for  selection 500  

Incidental  expenses 375  50 

Finishing  the  gun 850  .          850 

Total 4. 15,130  7,975 
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Lemuel  W.  Wright's  improvement  in  ordnance.  No.  55,193,  patented  May  29, 1866. 

Be  it  known  that  I,  Lemuel  Wellman  Wright,  a  resident  of  Thorndike,  in  the  county 
of  Hampden,  and  State  of  Massachusetts,  have  made  a  new  and  useful  invention,  having 
reference  to  cannon  or  ordnance ;  and  I  do  hereby  declare  the  same  to  be  fully  de- 
scribed in  the  following  specification  and  represented  in  the  accompanying  drawing, 
which  denotes  a  longitudinal  section  of  a  cannon  made  in  accordance  with  my  inven- 
tion. 

The  nature  of  my  said  invention  consists  in  a  series  of  concentric  cylinders  of  wrought 
iron  or  steel,  brazed  together  to  form  a  cannon  in  the  manner  hereafter  shown. 

In  carrying  out  my  invention,  or,  in  other  words,  constructing  a  piece  of  ordnance  in 
my  improved  manner,  I  first  make  a  cylinder  or  tube,  a,  of  wrought  iron  or  steol,  of  a 
proper  length  and  thickness,  according  to  the  size  of  the  gun  I  intend  to  make.  Next, 
1  form  a  series,  b  6,  &c.,  of  rings  or  tiihes  of  twelve  inches  in  length,  more  or  less,  from 
rolled-iron  phites,  and  place  such  tubes  concentrically  upon  the  central  tube  a,  the  said 
tubes  h  having  such  an  internal  diameter  as  to  be  easily  slipped  upon  such  tube  a.  I 
next  make  another  series,  c  c,  &c.,  of  tubes,  of  an  internal  diameter  sufficient  to  allow 
them  to  be  slipped  upon  the  former  series,  and  so  dispose  them  as  to  cause  the  latter  to 
break  joints  with  them.  This  operation  I  repeat  with  series  d  d,  &c.,  c  c,  &c.,  of 
larger,  tubes,  until  I  have  acquired  the  proper  thickness  for  the  gun.  These  tubes 
should  all  be  **  lap-welded." 

I  make  the  breech,/,  of  the  gun  of  solid  iron  or  steel,  and  with  a  boss  to  fit  into  the 
central  tube  or  cvlinder,  such  boss  having  a  male  screw  formed  upon  it  to  screw  into  Ji 
female  screw  made  on  the  inner  surface  ot  the  tube  a,  as  shown  in  the  drawing,  I  next 
put  ou  a  tube  or  ring,  having  the  trunnions  welded  to  it.  This  having  been  acconi- 
]>IiHhed,  I  next  ''  pickle"  the  mass  or  series  of  tubes  iu  diluted  sulphuric  acid,  for  the 
purpose  of  cleaning  the  surfaces  of  the  tubes  from  oxide,  scales,  and  other  impurities. 
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Next  I  splice  the  embryo  gan  in  a  vertical  position  on  a  movable  truck,  or  other  suit- 
able device,  and  while  in  snch  position  I  coat  both  the  internal  and  external  snr&ces  ot 
the  gnn  -with  plastic  clay,  so  as  to  entirely  insulate  it  from  the  atmosphere,  and  after 
snch  clay  has  become  diy  the  tmck  with  the  g^on  is  to  be  ran  into  a  famace  made  for 
the  purpose,  and  having  a  tempexatnre  such  as  will  soon  raise  the  metallic  tnbes  of  the 
gnn  to  a  red  heat,  or  snch  heat  as  will  not  allow  the  melted  solder,  or  metallic  com- 
XK>nnd  g,  which  is  to  be  ponred  into  the  upper  ends  of  the  series  6  c  d  «,  of  tabes,  to  be- 
come chilled.  The  fluid  metal,  or  solder,  should  be  poured  into  such  tubes  until,  aided 
by  gravitation  and  attraction,  it  shall  have  permeated  all  the  spaces  between  the  series 
of  tubes  or  rings  and  the  central  tube,  and  so  as  to  form  a  solid  mass  of  braes  and  iron, 
after  the  same  may  have  been  cooled. 

I  claim  an  improved  cannon,  or  piece  of  ordnance,  as  made  with  the  breech/,  the 
central  tube  a,  and  one  or  more  series  of  tubes  or  concentric  cylinders,  arranged  and 
combined  substantially  as  specified ;  the  whole  being  united  or  brazed  together  in  the 
manner  substantially  as  set  forth. 

LEMUEL  W.  WRIGHT. 


L.  B.,  No.  52.1  Abmy  Buildlng,  New  Yokk,  Augu$t  13, 1872. 

Sir  :  You  are  rc6t)ectful]y  requeste<l  to  furnish  the  board  on  heavy  cannon  an  esti- 
mate of  the  cost  or  making  a  12-inch  rifle,  according  to  the  plan  proposed  by  you,  in- 
cluding the  cost  of  plant. 

Your  obedient  servant, 

C.  E.  DLTTON, 
Lieutenant  Ordnance^  Becorder. 
LemuklW.  Wright,  Esq. 


New  York,  August  29, 1872. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  13th  instant 
requesting  me  to  furnish  the  board  on  heavy  cannon  an  estimate  of  the  cost  of  making 
a  12-inch  rifle,  according  to  the  plan  proposed  by  me,  including  the  cost  of  the  plant. 

In  compliance  with  that  request  I  beg  to  submit  the  following  estimate : 

Cost  of  materials  for  one  12-inch  gun $4,000 

Cost  of  labor  for  one  12-inch  gun 4, 000 

Cost  of  plant,  not  including  buildings,  but  including  rent  and  power 39, 000 

Contingent  expenses  of  all  kinds '. 13,000 

Total,  gun  and  plant 60,000 


The  same  plant  will  do  for  making  all  sizes  of  guns,  np  to  20  inches  diameter,  and 
will  be  sufficient  to  make  one  gnn  per  week. 

I  have  the  honor  to  remain,  very  respectfully,  your  obedient  servant, 

L.  W.  WRIGHT. 
Lieutenant  C.  E.  DutrON,  United  States  Army, 

JU'c&rder  Board  on  Heavy  Cannon,  Army  Building^  Xetc  York. 

flDdoraementl 

Washington  Arsenal,  September  2, 1872. 

Rcsi)ectfully  referred  to  the  Chief  of  Ordnance  with  the  suggestion  that  this  paper  bo 
filed  with  the  records  of  the  board  on  heavy  cannon. 

C.  E.  BUTTON, 
First  Lieutettant  Ordnance. 


Proceedings  of  a  Board  of  Ordnance  OffioerSf  convened  to  recommend  the  place,  manner,  and 
details  of  the  coMtruction  of  the  heavy  guns  selected  by  the  board  instituted  under  the  act  of 
June  6,  1872. 

Proceedings  of  a  Board  of  Ordnance  Officers,  convened  at  the  Ordnance  Office,  Septem 

ber  24, 1872,  in  pursuance  of  the  following  order : 

Ordnance  Office,  War  Department, 
Washington,  1).  C,  September  18,  1872. 
Orders: 

A  board  of  ordnance  officers  will  assemble  at  the  Ordnance  Office,  Washington,  D. 
C,  on  the  24th  instant,  in  order  to  determine  and  fix  the  place,  jnanner,  and  details  of 
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the  coDstmction  of  the  ^ans  selected  by  the  board  recently  ia  session  nnder  General 
Orders  No.  57,  Adjutant-General's  Office,  1872. 

Detail  for  the  board, — Lieutenant-Colonel  T.  T.  S.  Laidley,  Major  J.  G.  Benton,  Ma^jor 
S.  Crispin,  Major  T.  G.  Baylor,  and  Captain  S.  C.  Lyford. 
Bv  order  of  the  Chief  of  Ordnance : 

S.  V.  BENfiT, 
Major  of  Ordnance, 

FIRST  DAY. 

The  board  met  at  the  Ordnance  Office,  at  2  p.  ni.  on  Thursday,  the  24th  day  of  Sep- 
tember, and  the  above  order  having  been  read,  the  members  being  all  x>i*^s<^ut,  the 
board  proceeded  to  business. 

On  motion  it  was  resolved  to  ask  the  Chief  of  Ordnance  to  place  before  the  boaiU 
the  report  of  the  board  on  heavy  ordnance  recently  in  session  under  the  act  of  Con- 
gress approved  June  C,  1872,  with  such  other  information  as  he  might  think  necessary 
to  a  proper  understanding  of  the  subject  on  which  the  board  was  in  session.  (Copy 
appended,  marked  I.) 

The  subject  of  the  place  of  mannfactnre  of  the  gun  invented  by  Dr.  Woodbridge 
l>ein^  under  discussion,  it  was  determined  to  ask,  through  the  Chief  of  Ordnance,  per- 
mission to  visit  the  Washington  navy-yard  to  personally  inspect  the  facilities  there 
offered  for  the  constnictiou  of  this  gun.    (Copy  jippended,  marked  II.) 

The  board  then  adjourned  at  3.30  p.  m.,  to  meet  to-morrow  at  10  a.  ra. 

second  day. 

Sei*tkmijei{  25. 

The  board  met  pursuant  to  adjournment,  all  the  members  present. 

The  proceedings  of  the  preceding  day  were  read  and  approved.  The  board  then 
continued  the  discussion  of  the  preceding  day,  viz,  the  place  of  constructing  the 
Woodbridge  gun. 

Dr.  Woodbridge  being  present,  was  invited  to  personally  submit  his  views  on  the 
character  and  details  of  his  proposed  gun,  with  any  other  information  he  might  desire 
to  place  before  the  board,  which  invitation  he  accepted. 

The  board  received  a  letter  from  Rear-Admiral  Case,  Chief  of  Bureau  of  Ordnance, 
United  States  Navy,  addressed  to  Rear- Admiral  L.  M.  Goldsborough,  commandant  of 
the  Washington  navy-yard,  requestinc^  him  to  extend  the  courtesies  of  the  yard  in 
accordance  with  the  request  contained  in  letter  appended  marked  II. 

Pending  the  discussion  on  the  Woodbridge  gun  the  board  adjourned,  at  3.30  p.  m., 
to  meet  at  the  navy-yard  to-morrow  morning  at  10.30  a.  m. 

tiurd  day. 

Seitember  26. 

The  board  met,  ])ursuant  to  adjournment,  at  the  Washington  navy-yard,  all  the  mem- 
bers present,  and  through  the  courtesy  of  Rear- Admiral  L.  M.  Goldsborough,  command- 
ing, and  Commander  M.  Sicard,  in  charge  of  the  ordmiuce  department  of  the  yard, 
personally  inspected  the  facilities  offered  at  the  yard  to  construct  a  Woodbridge  muzzle- 
loading  rifled  gun.  The  inspection  being  finished,  the  board  took  a  recess,  to  meet  at 
the  Ordnance  Office. 

The  board  after  recess  met  at  the  Ordnance  Office  at  1  o^clock  p.  m.,  all  the  members 
present. 

The  proceedings  of  the  preceding  day  were  read  and  approved,  and  the  discussion  of 
the  preco<ling  day  was  then  continued.  * 

The  board  informed  Mr.  Hitchcock  by  telegraph  of  their  desire  to  see  him.  (See 
copies  of  corresj>ondence  marked  III  and  IV.) 

Pending  the  discussion  of  the  Woodbridge  gun,  at  3.30  p.  m.  the  board  adjourned  to 
meet  to-morrow  at  10  a.  m. 

fourth  day. 

Sei*tbmbrr  27. 

The  board  met  pursuant  to  adjournment,  all  the  members  present. 

The  proceedings  of  the  preceding  day  were  read  and  approved. 

The  board  then  continued  th^  discussion  of  the  Wooabridge  muzzle-loading  rifled 
gun.  Pending  the  arrival  of  information  asked  for,  the  board  proceeded  to  discuss  the 
subject  of  the  Hitchcock  wrought-iron  muzzle-loading  rifle,  Mr.  Hitchcock  being  present 
and  Bubmittinf^  his  views  as  to  the  plan  and  place  of  construction.  It  was  concluded, 
after  consultation,  to  advise  Mr.  Hitchcock  to  visit  Watervliet  arsenal  and  Springfield 
armory,  and  personally  view  the  facilities  offered  at  either  place  for  the  construction 
of  bis  gun ;  after  such  visits  Mr.  Hitchcock  to  again  appear  before  the  board. 

The  Woodbridge  question  was  then  taken  up  and  discussion  continued. 

At  3.30  p.  m.  the  board  adjourned  to  meet  to-morrow  at  10  a.  m. 
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FIFTH  DAY. 

Skptember2B. 

The  board  met  pnrsnant  to  adjournment,  all  the  members  present. 

The  proceedings  of  the  preceding  day  were  read  and  approved. 

The  board  then  took  up  the  subject  of  the  proposed  conversion  of  the  10-inch  Rod- 
man gnns  into  rifles  of  not  less  than  8  inches  and  not  greater  than  9  inches  in  caliber, 
by  the  introduction  of  a  steel  or  wrought-iron  tube,  as  recommended  by  the  board  on 
heavy  ordnance  of  which  Colonel  R.  H.  K.  Whiteley,  Ordnance  Department,  was  pres- 
ident. It  being  necessary  to  interrupt  this  discussion  while  certain  drawings  were 
being  prepared,  the  board  took  up  the  recommendation  of  the  board  on  heavy  ordnance 
above  referred  to  in  relation  to  a  trial  of  the  French  and  Swedish  breech-loading  sys- 
tem of  rifled  converted  guns,  and  after  discussion  unanimously  adopted  the  following 
resolution,  viz : 

Resolved,  As  the  approved  recommendation  of  the  board  on  heavy  ordnance,  organ- 
ized under  the  act  of  Congress  approved  June  6,  1872,  regarding  the  details  of  the 
construction  of  a  representative  gun  on  the  French  and  Swedish  breech-loading  system, 
by  the  conversion  of  a  10-inch  smooth-bore  Rodman  gun,  is  contingent  upon  the  results 
of  the  experiments  and  tests  with  the  conversion  of  the  Rodman  ^uns  of  this  caliber 
into  muzzle-loading  rifles,  also  ordered  to  be  tested,  that  no  action  can  be  taken  by 
this  board  on  this  question ;  but  it  is  recommended  that,  when  the  gun  is  constructed, 
that  the  work  be  done  at  the  West  ]?oint  or  the  South  Boston  Foundry,  as  the  Chief 
of  Ordnance  may  deem  best.    It  was  also — 

Besolved,  That,  in  regard  to  the  12-inch  Krupp  rifled  gun,  recommended  by  the  board 
on  heavy  ordnance,  organized  under  the  act  of  Congress  approved  June  6,  1872,  and 
approved  by  the  Chief  of  Ordnance  and  Secretary  of  War,  no  action  by  this  board  is 
deemed  necessary. 

Pending  the  discussion  on  the  conversion  of  the  Rodman  gnns,  the  board  adjourned 
at  3.30  p.  m.,  to  meet  on  Monday,  the  30th  instant,  at  10  o'clock. 

sixth  day. 

September  30. 

The  board  met  pursuant  to  adjournment.    All  the  members  ijresent. 

The  proceedings  of  the  preceaing  day  having  been  read  and  approved,  the  board 
proceeded  to  business.  * 

Dr.  Woodbridge  being  present,  further  consultation  was  had  in  relation  to  the 
manufacture  of  his  gun. 

After  careful  consideration  of  the  subject  of  the  place,  manner,  and  details  of  the 
construction  of  the  Woodbridge  gun,  Dr.  Woodbridge  assenting  unequivocally  to  the 
views  of  the  board,  it  was —  « 

Bcsolced,  That  a  preliminaiy  gun  of  smaller  caliber  be  made  on  Dr.  Woodbridge^s 
plans,  for  the  purpose  of  giving  th^ecessary  experience  to  the  workmen  to  construct 
the  12-inch  gun  determined  upon. 

The  following  resolution  was  then  unanimously  adopted,  viz : 

liesolvedj  That  the  board  re^mmends  that  the  gun  to  be  constructed  on  the  Wood- 
bridge  plan,  as  recommended  by  the  board  on  heavy  ordnance,  organized  under  the  act 
of  Congress  approved  June  6, 1872,  for  experiments  and  tests,  be  of  12  inches  caliber 
without  preponderance ;  and  that  the  other  dimensions  be  as  fixed  in  the  appended 
drawing,  marked  V  )  that  a  Woodbridge  gun  of  9  inches  caliber  be  made  prior  to  the 
12-inch  gun,  in  form  and  dimensions  as  shown  in  the  appended  drawing,  (marked  VI ;) 
that  both  guns  be  constructed  at  the  Frankford  arsenal ;  that  all  other  details  of  con- 
struction, (understanding  that  the  steel  tube  to  be  used  be  not  less  than  1  inch  nor 
more  than  2  inches  in  thickness,)  and  selection,  and  tests  of  materials  be  intinisted  to 
Dr.  Woodbridge,  who  shall  receive  such  compensation  for  his  services  and  expenses  as 
may  be  agreed  upon  between  the  Chief  of  Ordnance  and  himself;  that  the  command- 
ing officer  of  Frankford  arsenal  furnish  all  material,  labor,  and  other  necessary  £Acil- 
ities  for  the  prosecution  of  the  work,  under  authority  of  the  Chief  of  Ordnance,  and 
keep  a  record  which  shall  furnish  a  complete  history  of  the  details  of  the  construction 
of  these  guns. 

In  response  to  invitation,  Mr.  Sutclifle  appeared  before  the  board,  and  presented  his 
views  &s  to  the  construction  of  his  gun. 

Pending  the  discussion  on  this  subject,  the  board  adjourned  at  3.15  p.  ni.,  to  meet  at 
10  a.  m.  to-morrow. 


SEVENTH   DAY. 


October  1. 


The  board  met  pursuant  to  adjournment.   AH  the  members  present. 
The  proceedings  of  the  preceding  day  were  read  and  approved,  and  the  resolutions 
in  the  case  of  the  Woodbridge  gun  were  read  in  presence  of  Dr.  Woodbridge,  who  ex- 
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pressed  himself  as  satisfied  as  to  the  place,  manner,  and  details  of  the  construction  of 
Lis^n. 

Mr.  Nathan  Thompson  being  present,  after  consultation  on  the  subject  of  his  proposed 
breech-loading  rifled  gun,  it  was  determined  to  address  a  letter  to  him,  asking  his 
views,  and  answer  to  the  question  as  to  whether  he  was  prepared  to  adopt  the  recom- 
mendation of  the  board  on  heavy  ordnance,  (copy  appended,  marked  YII.) 

A  telegram  was  received  from  Mr>  Hitchcock,  (appended,  marked  VIII,)  stating  that 
the  Springfield  Armor^or  Watervliet  arsenal  would  be  a  suitable  place  to  make  his 
gun. 

The  board  then  took  up  the  subject  of  the  Hitchcock  gun,  and,  after  free  and  full  dis- 
eussion,  the  following  resolutions  were  unanimously  adopted,  viz: 

Eesolredj  That  the  board  recommends  that  the  wrought-lron  muzzle-loading  rifled 
gun,  to  be  constructed  on  the  Hitchcock  plan,  as  recommended  by  the  board  on  heavy 
ordnance,  organized  under  the  act  of  Congress  approved  June  6,  1872,  for  experiments 
and  tests,  be  of  12  inches  caliber,  without  preponderance,  and  that  the  other  dimen- 
sions be  as  fixed  in  the  appended  drawing,  (marked  IX;)  that  the  gun  be  made  at  the 
Springfield  Armory,  or  at  the  Watervliet  arsenal,  as  the  Chief  of  Ordnance  may  elect; 
that  all  other  details  of  construction,  and  selection,  and  tests  of  materials,  be  intrusted 
to.Mr.  Hitchcock,  who  shall  receive  such  compensation  for  his  services  and  expenses  as 
may  be  agreed  upon  between  the  Chief  of  Ordnance  and  himself;  and  that  the  com- 
manding officer  of  the  armory  or  arsenal,  as  the  case  may  be,  provide  all  material, 
labor,  and  necessary  facilities  for  the  prosecution  of  the  work,  under  authority  of  the 
Cliieiof  Ordnance,  and  keep  a  record  which  shall  furnish  a  complete  history  of  the 
details  of  the  construction  oi  this  gun. 

Eesolvedj  If  Mr.  Hitchcock  deem  it  important  that  a  gun  of  smaller  size  be  con- 
stmcted  prior  to  the  manufacture  of  the  12-inch  gun,  to  give  the  necessary  skill  and 
experience  to  the  workmen,  he  be  allowed  to  make  a  9-inch  gun  of  the  form  and 
dimensions  shown  in  the  appended  drawing,  (marked  X,)  under  the  same  conditions  as 
above  expressed  in  relation  to  the  12-inch  gun. 

Mr.  Sutclifle  then  submitted  his  views  on  the  subject  of  his  gun  to  the  board  ;  pend- 
ing the  discussion  of  which,  the  board,  at  3.80  p.  m.,  ac}journed  till  to-morrow  at  10 
a.  m 

EIGHTH  DAY. 

October  2. 

The  board  met  x>ur8uant  to  adjournment.    All  the  members  being  present. 

The  proceedings  of  the  preceding  day  having  been  read  and  approved,  the  subject  of 
the  Sutclifie  breech-loading  gun  was  taken  up,  and  the  following  resolution  was 
unanimously  adopted: 

Besolved,  That  the  board  recommends  that  the  Sutcliffe  8-inch  breech-loading  cast- 
iron  gun,  lined  with  a  steel  tube,  as  recommended  by  the  board  on  heavy  ordnance, 
organized  under  the  act  of  Congress  approved  June  6,  1872,  be  made  in  accordance 
with  the  drawing  appended,  marked  XI,  the  details  of  the  breech-loading  part  having 
been  approved  by  Mr.  Sntclifle ;  that  two  breech-blocks  be  made,  one  for  the  use  of  the 
Broadwell  ring,  and  the  other  for  a  gas-check  placed  in  the  block  itself;  that  the  gun 
be  made  at  the  West  Point  or  South  Boston  Foundry,  as  the  Chief  of  Ordnance  may 
direct ;  and  that  Mr.  Sutcliffe  be  employed  to  superintend  the  construction  of  the 
breech-loading  device,  with  such  compensation  as  may  be  agreed  upon  between  the 
Chief  of  Ordnance  and  himself. 

The  board  thCoi  proceeded  to  discuss  the  subject  of  the  conversion  of  the  10-inch 
Rodman  smooth-bore  ^uns,  and,  after  careful  deliberation,  unanimously  adopted  tho 
following  resolution,  viz : 

Resolved,  That  the  board  recommends,  in  the  coosrersion  of  the  four  10-inch  smooth- 
bore Rodman  guns,  recommended  by  the  board  on  heavy  ordnance,  organized  under 
the  act  of  Congress  approved  June  6, 1872,  for  experiments  and  tests,  that  two  be  made 
of  a  caliber  of  8  inches,  one  tubed  from  the  front  and  one  from  the  rear,  and  two  of  a 
caliber  of  9  inches,  one  tubed  from  the  rear  and  one  from  the  front ;  that  the  dimensions 
and  details  of  construction  be  as  given  in  the  drawings  appended,  (marked  XII,  XIII, 
XIV,  and  XV ;)  that  the  guns  be  altered  at  the  West  Point  or  South  Boston  Foundry, 
as  may  be  determined  by  the  Chief  of  Ordnance ;  that  the  tubes  be  made  in  Europe, 
at  establishments  competent  to  do  the  work,  and  that  the  supervision  of  the  donver- 
sion  be  intrusted  to  some  officer  or  officers  of  the  Ordnance  Department,  to  be  selected 
for  the  purpose  by  the  Chief  of  Ordnance. 

The  board  then  adjourned,  at  4  p.  m.,  to  meet  to-morrow  at  9.30  a.  m. 

NINTH  DAY. 

OCTOBEK  3. 

The  board  met  pursuant  to  adjournment.  All  the  members  present. 

The  proceedings  of  the  preceding  day  having  been  read  and  approved,  the  board 
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took  up  the  subject  of  the  Nathan  Thompson  ^n,  Mr.  Thompson  presenting  his  an- 
swer to  the  letter  addressed  to  him,  (marked  YIJ,)  which  is  appended,  (marked  XYI.) 
The  latter  having  been  read,  and  the  subject  having  been  discussed,  the  board  con- 
cluded to  address  Mr.  Thompson  a  letter  to  remove  any  misapprehension  which  he 
might  labor  under  in  relation  to  the  proposed  construction  of  his  cun,  (appended, 
marked  XYII,)  and  allow  him  to  modify  his  letter,  (marked  XYI,)  if  he  shoula  desire 
to  do  so. 

Awaiting  an  answer  to  this  letter  from  Mr.  Thompson,  the  board  adjourned,  at  4  p. 
m.,  to  meet  to-morrow  at  10  a.  m. 

tenth  day. 

October  4. 

The  board  met  pursuant  to  adjournment.   All  the  members  present. 
The  proceedings  of  the  preceding  day  having  been  read  and  approved,  and  the  board 
having  waited  twenty-four  hours  for  Mr.  Thompson  to  reply  to  the  letter,  (marked 
XYII,y  and  no  reply  having  been  received,  the  following  resolution  was  unanimously 
adopted,  viz :  • 

Besolvedf  That  the  board  recommends,  in  the  event  of  Mr.  Thompson  consenting,  to 
have  a  rifled  breech-loading  gun  constimcted  on  his  plan,  as  recommended  by  the 
board  on  heavy  ordnance,  organized  under  the  act  of  Congress  approved  June  6, 1672, 
for  experiments  and  tests,  an  8-inch  cast-iron  rifled  gun,  lined  witn  a  steel  tube,  to  be 
constructed  in  accordance  with  such  plans  |is  Mr.  Thompson  may  submit  to  the  Ord- 
nance Department ;  that  the  gun  be  made  under  the  supervision  of  Mr.  Thompson,  at 
an  appropriate  place,  to  be  determined  by  the  Chief  of  Ordnance  and  himself,  the  ex- 
penses to  be  borne  and  controlled  by  the  United  States,  and  Mr.  Thompson  to  receive 
such  compensation  for  his  services  as  may  be  agreed  upon  between  the  Chief  of  Ord- 
nance and  himself. 
The  board  then  adopted  the  following  resolution  unanimously : 
Beaolvedf  In  order  that  the  Department  may  have  the  benefit  of  all  experiments  that 
may  be  made  between  this  and  such  time  as  the  guns  shall  be  ready  for  trial,  in  de- 
tennining  the  details  of  the  rifling  and  venting  of  the  guns  to  be  made  under  the  recom- 
mendation of  the  board  on  heavy  ordnance,  organized  under  the  act  of  Congress 
approved  June  6, 1872,  the  board  recommends  that  the  subject  of  rifling  and  venting 
be  deferred  until  the  guns  shall  be  ready  for  these  operations,  when  a  board  of 
ofiicers  shall  be  convened  to  decide  these  questions. 

There  being  no  further  business  before  the  board,  the  board  adjourned,  at  12  m.,  sine 
die, 

T.  T.  S.  LAIDLEY, 
Lieutenant' Colonel  of  Ordnance^  President 
J.  G.  BENTON, 

Major  of  Ordnance, 
S.  CRISPIN, 
Major  of  Ordnance.  Brevet  Colonel,  U.  S.  A, 

T.  G.  BAYLOR, 

Major  of  Ordnance, 
S.  C.  LYFORD, 
Captain  of  Ordnance,  Recorder. 


[Indorsement  of  the  Chief  of  Ordnance  on  tlie  report  of  the  boai-d.] 

Ordnance  Office,  October  9, 1872. 

Respectfully  submitted  to  the  Secretary  of  War,  with  the  recommendation  that  the 
Woodbridge,  the  Sutclifle,  the  Hitchcock,  and  the  Thompson  guns  be  made,  out  of 
money  now  applicable  to  the  manufacture  of  heavy  rifled  ordnance,  for  experiment ; 
that  all  of  these  guns  be  12-inch  rifles,  and  that  they  be  made  of  the  materials  and  in 
the  manner  to  be  determined  by  the  respective  inventors,  who  shall  have  control,  and 
direct  how  their  respective  inventions  shall  be  made ;  the  guns  to  be  made  under  the 
supervision  of  the  Ordnance  Department,  and  where  it  may  direct  their  manufacture ; 
each  inventor  to  be  allowed  a  per  diem  compensation  while  superintending  or  directing 
the  work,  the  amount  to  be  fixed  by  the  Ordnance  Department.  The  procurement  or 
manufacture  of  the  10-inch  converted  Rodman  guns,  and  the  12-inch  Erupp  breech 
loaders,  which  have  been  recommended  by  the  board,  to  be  postponed  nntil  it  shall 
have  been  a8certaine<l  that  there  will  be  sufficient  of  the  funds  remaining  for  their 
procurement. 
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It  is  recommended  that,  when  procured,  it  shall  be  in  the  following  order,  viz^  four 
converted  10-inch  Rodman  guns,  and  one  12-inch  Krupp  breech-loader. 

A.  B.  DYER, 
Chief  of  Ordnance,  United  States  Army, 

[Xndorsement  of  the  Secretary  of  "War.] 

Approved : 

WM.  M.  BELKNAP, 
Secretary  of  War. 
October  16, 1872. 


Documents  appended  to  the  report  of  the  board  of  ordnance  officers  convened  to  recommend 
the  place,  manner,  and  detail,  of  the  construction  of  the  heavy  guns  selected  by  the  board 
instituted  under  the  act  of  June  6, 1872. 


Ordnance  Office,  War  Department, 

September  24,  1872. 

Sir  :  The  board  convened,  by  vour  order  of  September  18, 1872,  to  determine  and  fix  the 
place,  manner,  and  details  of  the  construction  of  the  guns  selected  by  the  board  re- 
cent!^ in  session  under  General  Orders  No.  57,  Adijntant-General's  Office,  1872,  being 
now  in  session,  have  the  honor  to  request  that  you  will  place  before  them  the  record  of 
the  proceedings  of  the  said  board  on  heavy  ordnance,  with  the  final  action  thereon, 
and  such  other  papers  as  may  be  thought  necessary  to  a  proper  understanding  of  the 
subject  upon  which  this  board  is  convened. 
Respectfully,  your  obedient  servant, 


The  Chief  of  Ordnance, 

Washington,  D,  C. 


T.  T.  8.  LAIDLEY, 

President  of  the  Board. 


II. 

Ordnance  Office,  War  Department, 

September  24, 1872. 

Sir  :  Being  desirous  of  ascertaining  the  best  locality  for  the  construction  of  some  ex- 
perimental guns  recommended  to  be  tested,  under  the  act  of  June  6, 1872,  the  board 
requests  that  it  may  be  permitted  to  examine  the  facilities  in  this  respect  at  the  Wash- 
ington navy-yard,  provided  any  facilities  at  that  station  may  be  available  for  the  pur- 
pose. 

It  accordingly  requests  that  the  Navy  Department  may  be  conferred  with  in  this  re- 
gard, and  permission  obtained  from  that  Bureau  to  make  the  necessary  examination. 
Respectfully,  your  obedient  servant, 

T.  T.  S.  LAIDLEY, 
Lieutenant-Colonel  of  Ordnance,  President  of  the  Board. 

The  Chief  of  Ordnance,  U.  S.  A., 

Washington,  D.  C. 


III. 


Ordnance  Office,  War  Department, 

Washington,  September  26, 1'l^T'J 
Alonzo     itchcock, 

H  West  Fifty-fifih  Street,  New  York  : 

The  board  wish  to  see  you  here.    Answer. 

T.  T.  S.  LAIDLEY, 
Lieutenant-Colonel,  President  Board. 
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IV. 

[  Western  Union  Telegraph  Company,  New  TorlCj  September  26, 1872.  Beceived  at  Washing t(yn 

September  26,  12.30.] 

T.  T.  S.  LA.IDLEY,  Ordnance  Department ; 

Will  be  in  Washington  to-morrow  morning. 

ALONZO  HITCHCOCK. 


VII. 


Ordnance  Office,  War  Department, 

Washingtony  October  1,  1872. 

Sir  :  By  direction  of  the  board  of  ordnance  officers,  convened  at  this  <)ffice  by  order  of 
the  Chief  of  Ordnance,  to  determine  npon  the  place,  manner,  and  details  of  the  con- 
struction of  certain  guns  recommended  by  the  board  on  heavy  ordnance,  organized  un- 
der the  act  of  Congress  approved  June,  1872,  to  be  constructed  for  experiments  and 
tests,  I  have  to  inform  you  that  the  said  board,  in  regard  to  the  gun  presented  by  you, 
substantially  resolved  not  to  accept  the  propositions  made  by  you,  but  recommended 
the  construction  by  the  United  States  of  a  cast-iron  8-inch  rifled  gun,  lined  with  a  steel 
tube,  for  experiment  and  tests,  on  your  plan,  you  consenting  to  the  recommendations, 
and  you  to  submit  the  details  of  construction  for  approval  of  the  War  Department. 

I  tnerefore  have  the  honor  to  request  of  you  in  writing  a  definite  answer  as  to  whether 
you  accept  the  recommendation  as  proposed  and  are  prepared  to  submit  the  required 
plans. 

Thfe  board  will  be  glad  to  have  your  views  upon  this  subject  at  as  early  a  date  as 
possible. 

Respectfully,  your  obedient  servant, 

S.  C.  LYFORD, 
Captain  of  Ordnance,  Recorder, 

Mr.  Nathan  Thompson,  Present. 


VIII. 


New  York,  October  2, 1872. 

DitAR  Sir  :  I  have  made  such  examination  as  to  satisfy  myself  that  there  are  good 
fonndalions  at  either  Watervliet  or  Springfield  for  the  erection  of  this  plant  for  forging 
heavy  guns. 

As  a  matter  of  convenience  for  working  the  forge  when  built,  the  location  at  Spring- 
field might  be  preferable,  inasmuch  as  there  is  a  bluff  there,  into  which  the  forge  might 
be  set;  that  would  brin^  the  furnace  floor  on  a  level  with  the  ground  on  top  of  the 
bluff.  This  would  certainly  be  convenient  for  the  delivery  of  the  material  to  be  used, 
such  as  coal  and  iron,  on  a  level  with  the  furnaces. 

But  it  is  suggested  that  it  would  not  cost  much  to  hoist  the  materials  one  story,  say 
20  or  25  feet,  if  the  forge  was  put  up  in  the  end  or  corner  of  the  forging  shops,  where 
there  is  plenty  of  power  available  at  that  point,  costing  comparatively  nothing. 

The  same  argument  is  applicable  to  Watervliet,  as  in  that  location  all  the  materials 
would  have  to  oe  elevated,  but  with  this  additional  advantage — a  good  stack  and  boil- 
ers are  ready  for  use. 

I  believe  this  is  all  that  your  board  expects  me  to  say  in  regard  to  the  locations,  and 
I  am  now  ready  to  go  on  with  the  working  drawings,  but  it  will  make  some  difference 
whether  or  not  we  adopt  Mr.  Sellers's  hammer,  or  construct  one  especially  for  the  basi- 
ness.  It  mi^ht  be  well  to  see  Mr.  Sellers  first,  as  it  would  be  necessary  for  him  to  make 
some  alterations.  We  could  save  time,  no  doubt,  by  ordering  a  hammer  from  him,  but 
we  could  build  one  more  suitable  for  the  business,  and  probably  for  much  less  money. 

I  also  think  it  would  be  well  for  me  to  go  to  Pittsburgh  soon  and  see  about  getting 
those  rings  manufactured,  but  I  shall  wait  for  a  personal  interview  or  suggestion  from 
your  honorable  board. 

Yours,  respectfully,  &c., 

ALONZO  HITCHCOCK, 
408  West  Fifty-fifth  Street, 

Colonel  T.  T.  S.  Laidley. 
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XVI. 

MKI  J  lOPOLITAN   1  lOTKL, 

WoHliingtony  I),  C,  October  3,  IrfTii. 

(;  \iv  UN  :  1  have  the  lioiior  to  :ickiiowlodja:e  the  receipt  of  yonr  commnnication  iiiicler 
liate  (»r  the  1st  iustant ;  also  copy  of  a  resolution  x)assed  by  the  board  of  heavy  ordnanct* 
loiating  lo  my  system  of  brccch-loadiug. 

Uolieviiigy  as  I  do,  the  resolution  above  mentioned  inconsistent  with  the  letter  ami 
spirit  of  the  act  of  Congi*ess  making  appropriation  for  testing  heavy  riJlcd  ordnanco. 
in  which  category  an  8-inch  gun  can  hardly  be  placed,  and  by  which  act  I  know  it  was 
intended  to  test  my  gystem,  I  jnust  respectfully  decline  to  accept  the  '*  recommenda- 
tion as  proposed''  in  its  present  shape.  Neither  can  I  jeopardize  the  result  of  years  of 
study,  labor,  and  exx)cnso  incun-ed  in  working  out  the  problem,  by  placing  the  test  of 
luy  system  out  of  my  hands,  and  regret  that  the  board  should  do  me  the  injustice  t«» 
expect  me  to  submit  at  once  the  full  details  for  a  gun  of  a  caliber  not  heretofore  con- 
sidered, giving  me  neither  time  nor  opportunity  to  avail  of  facilities  I  possess  here  and 
abroad  which  I  am  conlident  will  guarantee  the  success  of  my  system. 

In  justice  to  myself  and  to  the  interests  I  represent  in  this  matter,  I  must  respectfully 
onter  my  protest  against  the  action  of  the  board,  which,  if  final,  leaves  me  no  alternn- 
tive  than  to  fall  back  upon  my  original  application  to  Congress. 
TJespectfullv,  vonr  obedient  servant, 

NATHAX  THOMPSON. 

C:i'.»taiu  S.  C.  Lyi'<)i:i». 

liicorihr,  J'oard  of  (h'dnmHT,  V'tishingiorij  J).  C. 


XVII. 


OFFICK  of  the  OliDNANCE   LOAIU), 

Okdxaxck  Office,  Wak  Deimutment, 

TVashingtan,  October  3,  187*^. 

J>ii: :  Uefcriiug  to  your  Jitter  of  this  date,  in  reply  to  the  letter  of  the  board  addressetl 
lo  you  on  the  Ist  instant,  in  relation  to  the  proposed  construction  of  your  gun,  th  • 
hoard  directs  me  to  say  that  you  ajipear  to  have  misapprehended  the  tenor  of  the  letttr 
of  the  board  above  referred  to. 

The  board  did  not  intend,  nor  does  it  now  intend,  to  take  the  construction  of  the  gun 
out  of  your  hands ;  but,  on  the  contrary,  if  the  8-inch  gun  shall  be  built,  it  will  be  con- 
.structed  on  your  plaus,  under  your  direct  supervision,  l>y  the  United  States. 

Nor  did  the  board  intend  to  hasten  you  in  submitting  the  details  of  your  plan,  but 
only  intend  to  have  an  early  reply  to  the  question  as  to  whether  you  accepted  the  pro- 
position recommended  by  the  board  on  heavy  ordnance. 

Bo  pleased  to  give  the  board  an  early  reply  as  to  whether  you  wish  to  modify  your 
\'tt(T  of  this  date. 

Kespectfully,  your  obedient  servant, 

S.  C.  LYFOliD, 
Cai)tain  of  Ordnance,  Jirvordn-. 

Na  i  ir.KN  Tiro>n*so.v,  Esq.,  Present. 
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War  Department, 
OFFicaa  OF  THE  Chief  Signal-Officer, 

Washington^  D,  C,  October  1, 1872» 

Sir:  The  instruction  ot  the  Army  in  military  signaling  and  telegraphy 
during  the  past  year  has  been  limited  to  that  had  at  the  Signal-School 
of  Instruction  at  Fort  Whipple,  Virginia,  the  Military  Academy  at  West 
Point,  and  in  the  Department  of  the  Missouri. 

Irregular  instruction  has  been  given  by  partially  instructed  of&cers  at 
isolated  posts  in  other  departments,  but  it  has  been  of  so  imperfect  a 
character  that  it  cannot  properly  be  taken  into  account  in  summing  up 
the  results  of  the  years  labor.  In.  this  connection  the  Chief  Signal- 
Officer  desires  to  reiterate  the  Tiews  expressed  in  his  annual  report  of 
last  year,  of  the  necessity  of  providing  thoroughly  instructed  officers  in 
the  several  military  departments,  who  shall  have  charge  of  the  duties  of 
instruction  connected  with  the  signal  service,  in  these  departments, 
subject  to  the  direction  of  the  Chief  Signal-Officer.  Until  this  plan  is 
adopted  the  instruction  must  necessarily  be  given  without  thorough 
system  or  responsibility. 

At  Fort  Whipple  the  course  of  study  described  in  previous  reports 
has  been  followed  by  such  officers  of  the  Army  as  have  been  ordered  for 
instruction  during  the  year,  No  change  has  been  made  in  the  text-books, 
except  by  the  addition  recently  of  a  work  on  military  telegraphy,  pre- 
pared under  the  direction  of  this  Office. 

The  number  of  officers  instructed  and  the  amount  of  field-practice  had 
by  each  are  shown  in  tables  1  and  2  herewith. 

The  drills  of  the  detachment  with  arms  have  been  thorough,  and  have 
been  carefully  conducted. 

Practice  has  been  had  in  field  telegraphy  and  in  the  duties  of  the 
detachment,  with  the  field  telegraphic  train  5  but  it  has  been  quite  irregu- 
lar owing  to  the  want  of  animals  for  the  train,  and  until  recently  of 
sufficient  ground  for  the  train  maneuvering.  The  transfer  of  a  portion 
of  the  Arlington  reservation  to  the  charge  of  this  office  has  removed  the 
latter  obstacle.  It  is  hoped  that  the  necessary  animals  will  be  soon  pro- 
vided in  order  that  this  important  branch  of  signal  duty  may  receive 
the  attention  it  deserves.  Additional  improvements  in  the  several  train- 
wagons  are  contemplated,  to  increase  still  more  their  efficiency. 

The  duties  of  the  signal-service  in  the  branch  of  military  telegraphy 
have  become  so  recognized  in  their  importance  wherever  that  armies 
are  maintained  or  serve,  that  the  Chief  Signal-Officer  does  not  longer 
feel  it  necessary  to  urge  the  advantage  of  a  proper  organization  and 
practice  of  tliis  duty.    It  is  by  constant  effort  only  the  service  of  the 


496  REPORT  OF  THE  SECRETARY  OP  WAR. 

United  states  will  now  be  able  to  keep  pace  with  its  rapidly  improving 
progress  elsewhere,  and,  in  case  of  war,  to  have  within  itself  the  nucleus 
on  which  to  develop  a  military  telegraphy  lit  for  the  uses  for  which  it  will 
then  be  certainly  required ;  that  the  knowledge  and  skill  had  by  the 
enables  the  service  to  be  employed  in  many  ways  for  the  public  benefit, 
in  time  of  peace,  has  been  sufficiently  demonstrated. 

A  principal  duty  of  the  post  has  been  in  this  year,  as  in  the  last,  the 
drill  and  instruction  of  the  observer-sergeants  and  the  assistant  ob- 
servers, who  are  here  fitted  for  the  intelligent  performance  of  their 
duties.  All  candidates  for  either  of  these  positions  are  selected  from 
the  enlisted  men  of  the  si^al  detachment,  for  which,  after  careful  ex- 
amination, they  have  been  first  enlisted  as  privates,  and  in  the  duties  of 
which  they  are  regularly  drilled.  The  soldiers  seeking  the  positions  of 
sergeants  are  required  to  present  satisfactory  recommendations  as  to 
conduct  and  general  fitness  from  the  officer  in  charge  of  the  post,  and 
to  pass  a  second  preliminary  educational  examination  before  they  are 
placed  under  especial  instruction.  Classes  are  formed,  and  are  supphed 
with  the  standard  text-books  on  military  signaling,  telegraphy,  and 
meteorology,  and  pursue  a  regular  course  of  study  and  for  recitation  as 
marked  out  in  these  books.  They  are  taught  the  practical  use  of  the 
various  meteorological  instruments,  forms,  ^c,  in  use  at  the  several 
stations  of  observation,  and  station-duties  generally,  so  far  as  they  can 
be  taught  with  the  facilities  of  the  post.  They  are  practiced,  at  the 
T^me  time  with  the  rest  of  the  detachment,  in  the  regular  drills  and  duties 
of  the  service.  When  a  soldier  is  considered  competent  as  an  assistant, 
and  has  been  so  reported  by  the  instructor  at  the  post,  he  is  ordered,  as 
vacancies  occur,  as  an  assistant  observer  to  a  station.  Here,  in  addi- 
tion to  perfecting  himself  in  the  practical  details  of  the  duties  at  the 
station,  he  continues  his  studies,  reciting  systematically  to  the  observer- 
sergeant  in  charge.  A  service  of  six  months  in  this  capacity  favorably 
reported  upon  renders  an  assistant  eligible  as  a  candidate  for  promotion. 
He  may  then  be  ordered  back  to  the  school  to  review  thoroughly  the 
whole  course  of  study  and  practice,  under  the  direction  of  the  instructor, 
and  to  appear  for  an  examination  before  a  board  of  officers  convened 
for  the  purpose.  Passing  this  examination,  he  is  considered  competent 
to  take  charge  of  a  station,  and  is  promoted  to  the  grade  of  observer- 
sergeant  as  vacancies  occur.  This  course  has  been  followed  successfully 
during  the  past  year.  The  fitness  of  each  man  has  been  clearly  deter- 
mined by  this  probationary  service  before  his  assignment  to  a  responsible 
position.  The  total  number  of  assistants  instructed  since  last  report  is 
seventy-six  (76).  Thirty-seven  (37)  assistants  have  completed  the  full 
course  of  driUs  and  study,  and  have  passed  the  required  examinations  as 
observer-sergeants.  The  number  of  enlisted  men  examined  for  the 
position  of  assistant  has  been  one  hundred  and  seventy-eight  (178). 
Fifty  per  cent,  of  the  applicants  have  failed  to  come  up  to  the  standard 
of  examination.  (Tables  3  and  4.) 

The  instruction  at  Fort  Whipple  is  under  the  immediate  direction  of 
First  Lieutenant  C.  E.  Kilbourne,  acting  signal-officer  and  instractor, 
who  has  devoted  himself  assiduously  to  the  discharge  of  the  duty,  and 
by  whom  it  has  been  well  conducted. 

Second  Lieutenant  C.  C.  Wolcott,  acting  signal-officer,  was  in  charge 
until  April  11, 1872,  at  which  date  he  was  succeeded  by  Lieutenant  Kil- 
boume. 

The  fact  that  very  few  men  reported  for  final  examination  have  failed 
to  pass  successfully  reflects  credit  upon  both  officers. 

The  experience  of  the  Office  has  confirmed  the  views  hitherto  expressed, 
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that  the  varied  subordinate  duties  in  its  charge  could  be  rendered  by  no 
other  class  of  men  so  successfully  as  it  is  by  those  who,  drilled  and  prac- 
ticed as  soldiers,  continue  in  its  service  a«  non-commissioned  officers, 
habits  of  fidelity  and  prompt'  obedience,  with  pride  in  their  especial 
organization.  The  tests  of  good  qualities,  endurance,  and  capacity 
given  by  military  discipline  are  hard  ones,  and  those  who  have  passed 
theip  approved  rarely  evidence  that  they  have  been  defective.  The  ex- 
perience had  in  the  control  of  themselves  and  others  in  the  regular  and 
strict  discharge  of  duty  becomes  invaluable  when  the  charge  of  stations 
devolves  upon  either  assistants  or  sergeants. 

The  board  of  examiners  for  assistant  observers  has  consisted  of  Bre- 
vet Lieutenant  Colonel  Garrick  Mallery  and  Brevet  Captain  H.  W, 
nowgate,  acting  signal-officers.  The  board  of  examination  for  observer- 
sergeants  has  been  constituted  of  these  officers  with  the  addition  of  the 
instructor,  now  First  Lieutenant  Charles  B.  Kilbourne,  acting  signal- 
officer.  The  sessions  of  both  boards  are  held  at  this  Office,  that  for 
assistants  meeting  weekly  ;  that  for  observer-sergeants  being  convened 
by  order  whenever  necessary. 

The  condition  of  Fort  Whipple  has  been  materially  improved  since 
the  date  of  the  last  annual  report,  by^the  construction  of  a  well  ap- 
pointed hospital,  large  enough  for  the  present  wants  of  the  cominan<l. 

The  Secretary  of  War  having  ordered  the  construction  of  new  quar- 
ters and  a  mess-hall  for  the  men,  a  guard-house,  and  a  stable  at  the 
post,  these  buildings  are  well  advanced  toward  completion,  and  will  be 
ready  for  occupation  before  the  winter  season  opens.  To  obtain  suita- 
ble space  for  tlie  erection  of  these  structures  it  was  necessary  to  demol- 
ish a  part  of  the  fortifications,  and  this  work  has  fallen  heavily  upon 
the  detachment.  Buildings  ^re  now  urgently  needed  for  officers'  quar- 
ters and  for  purposes  of  instruction.  Those  now  occupied  are  both 
inconvenient  in  size  and  dilapidated  beyond  repair,  and  it  is  recom- 
mended that  suitable  provision  J)e  made  for  the  construction  of  others 
to  replace  them.  Several  changes  were  made  in  the  immediat-e  charge 
of  the  post  prior  to  May  28,  on  which  date  First  Lieutenant  R.  P. 
Strong,  Fourth  United  States  Artillery,  and  acting  signal  officer,  was 
assigned  to  this  duty.  Under  his  energetic  administration  several  im- 
portant changes  in  the  management  of  the  post  have  been  made,  and 
the  efficiency  of  the  detachment  has  materially  increased.  The  impor- 
tance of  the  |)roper  maintenance  of  Fort  Whipple,  weir  equipped  as  a 
post  of  instruction,  can  hardly  be  estimated.  It  is  here  alone,  in  the 
service  of  the  United  States,  that  either  officer  or  enlisted  man  can  be 
thoroughly  taught  the  especial  duties  of  the  signal-service.  At  no  other 
post  or  place  is  there  the  time  or  the  facilities  for  the  study  and  con- 
tinued practice  to  properly  qualify  the  officer  to  be  an  acting  signal 
officer,  nor  can  enlisted  men  be  elsewhere  drilled  and  practiced  in  all 
the  branches  of  the  service. 

The  morning  report  of  Fort  Whipple,  on  September  30,  shows  thir- 
teen non-commissioned  officers  and  ninety-six  privates  on  duty  at  that 
post. 

Instructions  in  military  signaling  and  telegraphy  have  been  given  to 
a  limited  extent  to  the  first  and  second  classes  of  cadets  at  the  Military 
Academy  at  West  Point,  but  the  reports  received  have  not  been  suffi- 
ciently full  to  render  a  detailed  report  practicable.  The  recommenda- 
tion made  in  previous  reports,  that  this  duty  be'  made  a  special  branch 
of  instruction,  with  a  merit  value  given  to  it  affecting  the  standing  of 
the  cadets,  is  renewed.  The  fact  that  during  the  past  year  the  military 
representatives  of  several  foreign  governments  h^ve  made  the  signal- 
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service  of  the  United  States  Army  a  matter  of  especial  study  shows 
the  importance  attached  to  this  branch  of  military  science  by  those 
governments,  and  the  necessity  of  constant  work  in  this  country  to 
keep  in  advance  of  progress  abroad. 

The  instruction  in  the  Departme  *t  of  the  Missouri  has  bcei  regularly 
maintained,  and  the  results  show  a  commendable  amount  of  energy  on 
the  part  of  the  officers  who  have  been  in  chaxge.  Second  Lieutenant  V. 
A.  Goddard,  Sixth  United  States  Cavalry,  was  assigned  to  duty  as 
acting  signal-officer  of  the  department  by  the  general  commanding, 
relieved  by  the  same  authority  March  27,  1872,  and  succeeded  on  that 
date  by  Second  Lieutenant  Philip  Reade,  Third  United  States  Infantry, 
who  still  remains  in  charge.  Neither  of  these  officers  has  been  regu- 
larly instructed  at  the  school  of  instruction.  Their  labors  have,  how- 
ever, been  productive  of  good,  by  the  general  dissemination  given  a 
knowledge  of  the  elements  of  signaling.  In  this  department  twenty- 
five  officers  are  reported  comj)letely  instructed,  and  eighty-two  as 
partially  instructed  during  the  year,  and  fifty-nine  enlisted  men  are 
Teported  as  completely,  and  one  hundred  and  fifty-four  as  partially 
instructed  during  the  same  period.  The  reports  rendered  by  Lieuten- 
ant Reade  are  regular  in  form  and  promptly  rendered,  and  the  work  io 
this  department  is  in  marked  contrast  to  that  of  other  military  depart- 
ments. 

The  purchase  and  issue  of  such  signal  equipments  as  have  been 
needed  in  the  different  military  departments  have  been  made. 

In  connection  with  the  instruction  of  the  Army  in  the  duties  of  this 
office,  reference  is  made  to  papers  A  and  B,  herewith  annexed,  which 
have  been  issued  in  their  present  form  during  the  year — the  former  for 
the  first  time,  and  the  latter  in  a  corrected  and  enlarged  form. 

DIVISION  OF  TELEGRAMS  AND  REPORTS    FOR    THE   BENEFIT  OF  COM- 
MERCE AND  AGRipULTURE. 

In  the  division  of  telegrams  and  reports  for  the  benefit  of  commerce 
and  agriculture,  the  service  has  continued  upon  the  general  plans  and 
with  the  organization  minutely  explained  in  the  last  report.  At  each 
of  the  principal  lake,  sea-poi  t,  and  river  cities  at  which  there  are  sta- 
tions, the  stations  have  been  maintained  during  the  year.  The  display 
of  bulletin  reports;  of  reports  at  the  river  stations,  giving  the  rise  and 
fall  of  the  prin6ipal  rivers;  of  the  large  weather  maps,  showing  by 
changing  symbols  the  meteoric  changes  at  the  different  reports ;  and 
finally,  at  designated  stations,  the  exhibition  of  day  or  night  signals  on 
occasions  of  supposed  especial  danger,  have  been  regularly  made.  The 
reports  have  been  lessened  at  some  points  by  embarrassments  beyond 
the  control  of  the  Office. 

The  following  is  a  detailed  account  of  the  operations  of  each  station 
from  which  reports  have  been  had  during  the  year  ending  September 
30, 1872 : 

ALPENA,  MICHIGAN. 

The  office  is  on  the  second  floor  of  a  three-story  brick  building  at  the 
corner  of  Fletcher  and  Dock  streets,  and  is  near  the  telegraph  office 
from  w^ich  the  reports  are  sent.  The  roof  of  the  building  occupied  is 
flat  and  covered  with  tin,  and  affords  a  good  exposure  for  the  wind- 
vane,  anemometer,  and  rain-gauge. 
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The  station  was  opened  on  the  morning  of  September  10, 1872,  since 
which  date  reports  h»ve  been  transmitted  to  Detroit,  from  which  place 
they  are  sent  to  Wag^hiogton,  and  distributed  to  the  principal  lake 
ports.  The  station  is  in  charge  of  Sergeant  F.  P.  Bayes,  and  is  sup- 
plied with  a  full  set  of  standard  instruments,  all  of  which  are  in  good 
condition. 

Latitude  of  station 45o  05' 

Longitude  of  station 83o  30' 

Elevation  of  barometer  above  sea-level 616  feet. 

The  instrument  shelter  is  built  in  accordance  with  the  authorized  plan 
of  the  Office,  and  projects  from  a  window  on  the  east  side  of  the  room. 
A  northern  exposure  could  not  be  had. 

No  reports  are  received  at  this  station,  and  consequently  no  bulletins 
are  issued. 

AUGUSTA,  GEORGIA. 

[Latitude,  33°  28' ;  longitude,  81°  53'.] 

The  office  at  this  station  was  removed,  May  1,  to  the  third  floor  of  a 
large  building  on  the  corner  of  Broad  and  Mcintosh  streets.  The  re- 
moval was  made  upon  the  recommendation  of  the  meteorological  commit- 
tee of  the  Board  of  Trade,  to  secure  more  room  for  the  performance  of 
the  observer's  duties,  and  to  get  a  better  location  and  exposure  for  the 
instruments.  The  station  is  provided  with  a  large  wind-vane  of  the 
standard  Signal-Office  pattern,  and  one  of  Gibbon's  self-registering 
attachment  to  the  Robinson  anemometer,  in  addition  to  the  usual  sup- 
ply of  standard  instruments.  The  shelter  projects  from  a  window,  and 
is  well  arranged. 

Sergeaijt  James  R.  Allen  was  relieved  from  the  charge  of  the  station 
October  7,  1871,  by  Sergeant  Nathan  D.  Lane,  who  still  remains,  and  is 
assisted  by  Private  Frank  Mangels.  Both  men  are  favorably  mentioned 
by  the  officer  who  inspected  the  station  in  March,  1872. 

Full  reports  from  all  stations  were  received  here,  and  bulletins  issued 
regularly,  until  June  30,  1872.  Since  that  date  the  only  reports  received 
have  beenihose  from  the  Western  Gulf  stations  and  Shreveport.  Copies 
of  tiiese  are  regularly  furnished  the  local  press,  and  selections  from  them 
published.  The  probabilities  issued  from  the  central  office  in  Washing- 
ten,  in  the  afteruo<m  of  each  day,  are  received  and  published  in  the 
morning  papers  of  the  day  following.  During  the  year  ending  Septem- 
ber 30,  1872,  two  thousand  nine  hund  ed  and  ninety-two  bulletins  have 
been  issued,  and  nine  hundred  and  four  reports  furnished  to  the  press. 
All  station  reports  have  been  forwarded  with  regularity  and  in  satisfac- 
tory shape. 

The  following  table  shows  the  meteorological  condition  of  the  station 
during  the  year: 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wind. 

1871.. 

October 

30.005 
30.090 
30.230 
30.160 
30.000 

66 
54 
47 
41 
46 

Jficftefi. 
1.62 
7.78 
4.98 
5.20 
5.87 

Sontbeast. 

1872.. 

November 

December 

January 

We8t. 

Northwest. 

Northwest. 

February 

W^est. 
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Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1872.. 

March 

30.090 

30.100 

30.03 

30.04 

30. 05 

30.07 

30.08 

50 
66 
74 

79 

81 
80 
75 

Inches. 
10.88 
2.95 
5.36 
4.77 
6.87 
4.10 
1.33 

I'forthweRt. 

April ......  ........ 

South. 

May 

West. 

Jane 

Jaly 

Angust  ...... . . 

Southeast. 

South. 

East. 

September 

Annual  mean 

West. 

30.089 

63.3 

61.75 

West. 

.  BALTIMORE,  MARYLAND. 

[Latitude,  39°  18';  longitude,  76^  36'.] 

The  location  of  the  office  at  this  station  has  remained  nnchanged 
since  the  date  of  last  annual  report,  nor  has^ny  essential  change  been 
made  in  the  exposure  of  instruments,  or  in  instrument  shelter.  The 
anemometer  has  been  provided  with  the  standard  self  registering  attach- 
ment, and  is  elevated  upon  the  telescopic  rod  devised  at  the  central  office, 
to  secure  a  proper  exposure  of  the  instrument  and  to  free  it  from  the 
influence  of  surrounding  objects. 

Full  reports  were  received  from  all  stations,  and  maps  and  bulletins 
issued  regularly,  until  June  30,  1872.  From  that  date  until  August  21 
no  reports  were  received,  and  the  only  work  done  at  the  station  was  the 
transmission  of  the  local  observations  directly  to  Washington.  On 
August  21  the  circuit  system  was  again  resumed,  and  full  reports  re- 
ceived and  published  in  bulletin  form.  Maps  to  the  number  of  thirty 
daily  are  sent  from  the  central  office,  and  are  distributed  at  2  o'clock 
each  afternoon.  During  the  year  four  thousand  one  hundred  and  ninety- 
nine  maps  and  three  thousand  one  hundred  and  thjrty-fiv^  bulletins 
have  been  issued,  and  three  thousand  two  hundred  and  seventy  reports 
furnished  to  the  press.  The  papers  generally  publish  the  synopses  and 
probabilities  as  received  through  the  Associated  Press,  and  most  of  them 
publish  a  part,  at  least,  of  the  tabular  report.  The  weekly  summary  of 
the  weather,  and  the  monthly  statements  of  the  range  of  instruments, 
are  also  published  by  the  leading  papers. 

The  Board  of  Trade  has  appointed  a  meteorological  committee,  and  its 
secretary,  Mr.  George  U.  Porter,  has  manifested  a  decided  interest  in 
the  service.  !Nine  cautionary  signals  have  been  displayed  at  this  station 
during  the  year,  Ave  of  which  were  fully  justified. 

Sergeant  H.  J.'Penrod  has  remained  in  charge  during  the  year,  and 
has  performed  his  duties  in  a  manner  satisfactory  to  this  Office.  All 
reports  have  been  forwarded  promptly  and  regularly.  Private  Wagg, 
the  assistant  at  the  date  of  last  report,  was  relieved,  December  20^  1871, 
by  Private  William  Theodovius,  who  remained  until  ordered  in  for 
promotion,  July  9,  1872.  Private  Otto  Schutze  is  now  on  duty  as 
assistant. 

The  station  was  inspected  April  3, 1872,  and  reported  in  good  condi- 
..tion ;  instruments  in  line  order,  ancL  records  neatly  kept. 
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Tear. 

Month. 

Mean  bar- 
ometer. 

• 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October ...-. 

30.150 

30  08 

30.14 

30.09 

30.02 

30.06 

30.09 

30.01 

29.97 

29.978 

30. 042 

30. 048 

59 

45 

33 

36 

36 

87 

56 

68 

75 

81.2 

79.3 

69.5 

Inches. 
3.11 
3.24 
1.90 
.88 
1.46 
3.06 
3.06 
1.44 
4.16 
1.58 
4.59 
5.06 

Northwest. 

November. ......... 

Northwest. 

• 

December 

Southwest. 

1872.. 

January. 

Nortbwest. 

Fobrnarv.  ----- 

North  west. 

March 

Northwest. 

April 

Mav  ............... 

West. 
North  west. 

June 

Southwest. 

\ 

July 

Southwest. 

Auf^ist. .----- ..--.. 

1  Southwest. 

September ..-.--. . . 

North. 

Annual  mean 

30.057 

52.2 

33.54 

Northwest. 

BOSTON.  MASSACHUSETTS. 

[Latitude,  40°  20' ;  longitude,  71°  03'.] 

The  office  at  this  station  remains  at  103  Court  street,  where  it  was 
located  at  the  date  of  last  report.  Full  reports  were  received  from  all 
stations  until  June  30,  1872,  and  bulletins  and  maps  issued  regularly. 
From  that  date  to  August  21  the  only  reports  received  were  those  from 
Burlington,  Portland,  and  Mount  Washington,  which  were  here  trans- 
ferred to  New  York.  Since  August  21,  twenty-two  reports  have  been 
received  and  published  daily.  Other  reports  will  be  added  from  time  to 
time,  as  the  telegraphic  facilities  increase. 

During  the  year,  three  thousand  one  hundred'and  twelve  maps  and 
three  thousand  eight  hundred  and  eighty  bulletins  have  been  issued, 
and  two  thousand  two  hundred  and  forty-six  press  reports  furnished  to 
the  daily  newspapers.  Tabular  reports,  monthly  statements,  and 
synopses  and  probabilities  have  been  published  regularly  by" the  press, 
and  a  general  interest  manifested  in  the  service. 

Mr.  Gaffield,  chairman  of  the  meteorological  committee  of  the  Board 
of  Trade,  has  displayed  marked  interest  in  the  condition  of  the  station, 
and  rendered  the  office  valuable  assistance. 

The  anemometer  has  been  supplied  with  the  telescopic  rod  for  addi- 
tional elevation,  and  also  with  the  standard  self-registenng  attachment. 
The  other  instruments  remain  as  at  last  report,  and  are  in  good  condi- 
tion. Sergeant  H;  E.  Cole  is  still  in  charge  of  the  station,  and  has  per- 
formed his  duties  to  the  satisfaction  of  this  Office,  and  is  favorably 
mentioned  by  the  meteorological  committee  of  the  Board  of  Trade  in 
their  annual  report.  Private  William  Black  has  been  on  duty  as  assist- 
ant since  October  23, 1871,  and  is  reported  faithful  and  intelligent  in 
the  performance  of  his  duties.  All  reports  have  been  forwarded  regu- 
larly and  in  proper  form.  Fourteen  cautionary  signals  have  been  dis- 
played at  this  station  during  the  year.  In  reference  to  one  displayed 
November  14, 1871,  the  report  of  the  meteorological  committee  of  the 
Board  of  Trade  states  as  follows : 

The  cautionary  fla^  was  displayed  at  3.15  p.  m.,  and  all  vessels  x«garded  the  oantion 
and  remained  sfuely  in  port,  except  the  Star  of  the  East,  whose  captain  yentnred  oat 
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and  was  obliged  to  put  back,  the  predicted  gale  coming  on  with  great  fnry  at  12.10 
a.  m.  of  the  next  day.  We  need  not  add  that  one  captain  certainly  will  in  future 
bear  testimony  to  the  value  of  the  storm-signals,  and  will  respect  them  implicitly.  • 

In  another  part  of  the  ^ame  report  the  committee  make  the  follow- 
ing statement: 

Captain  Nash,  commander  of  the  underwriters'  relief  steamboat,  told  the  chair- 
man of  your  committee  that  he  would  never  leave  port  with  a  vessel  when  the 
signal-officer  predicted  a  coming  dangerous  storm  or  gale  of  wind.  On  one  occasion, 
when  the  appearance  of  the  sky  to  a  superficial  observer  might  seem  quite  threaten- 
ing, Captain  Nash,  desiring  to  take  a  steamer  out  of  port,  applied  to  the  siguar-otiScer 
at  Portland,  and  was  assured  that  for  twenty-four  hours  he  would  experience  but  light 
breezes,  and  a  flurry  of  snow  during  the  latter  part  of  the  time.  Perfectly  confidmg 
in  the  signal-officer,  he  immediately  left  the  port,  proceeded  for  seventeen  hours  in 
almost  perfect  calm,  then  experienced  the  predicted^  flurry  of  snow,  and  reached  his 
destination  in  safety. 

The  station  was  visited  by  an  inspecting  officer  April  29, 1872,  and 
found  in  proper  condition. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

• 1 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October 

* 

30. 041 
29. 9.J2 
30. 015 
29. 938 
29. 930 
29.931 
29.996 
29.917 
29. 930 
29.950 
30. 003 
30. 001 

54.2 

39.8 

28.39 

27.53 

28.55 

26.40 

46.31 

57. 17 

67.61 

74.45 

71.8 

63.8 

Inches, 
5.88 
6.42 
3.38 
2.11 
2.31 
4.0^ 
1.81 
3.29 
4.84 
4.00 
10.68 
6.04 

Northwest. 

November 

December 

Northwest.  ' 
Northwest. 

1872.. 

Januarv  ........... 

Northwest. 

February 

Northwest. 

March 

April  ..---. ........ 

Northwest. 
Northwest. 

Mav ............... 

East. 

June 

East. 

July , 

Auirust 

Northwest. 
West. 

*      o              •^--..    ...... 

September 

Northwest. 

Annual  mean 

• 

29.964 

48.8 

54.31 

Northwest. 

BRBOKENEIDGE,  MINNESOTA. 

This  station  was  opened  April  10,  1872,  by  Sergeant  C  A.  Shaw,  who 
still  remains  in  charge.  Reports  are  sent  to  Saiot  Paul,  where  they  are 
transferred.  No  reports  are  received  from  other  stations,  and  conse- 
quently no  bulletins  or  maps  are  issned.  The  town  is  a  small  one,  and 
the  terminus  of  a  branch  of  the  Northern  Pacific  Railroad,  and  the 
office  is  located  in  a  small  frame  building,  where  the  instruments  have  a 
fair  exposure.  The  instrument  shelter  is  of  the  standard  pattern,  and 
was  made  at  Saint  Paul  and  shipped  to  this  point. 

Latitude  of  station 46©  16' 

Longitude  of  station 96°  38' 

Elevation  of  barometer  above  sea-level 1, 069  feet 

The  station  is  supplied  with  one  barometer,  one  thermometer,  one  hy- 
grometer, one  anemometer,  one  rain-gauge,  and  one  wind- vane,  all  of  the 
standard  pattern. 
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Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1872. . 

ft 

April -..- 

29.999 
30. 004 
29.920 
29. 992 
30. 023 
29. 959 

41 

53 

65 

67.1 

65.1 

58.3 

Inches, 

Northwest. 

Mav - 

4.05 
5.10 
6.01 
1.78 
1.18 

Southeast. 

June 

Southeast. 

July 

Southeast. 

VU.J       ......      ......... 

Aui^nst ---. 

Southeast. 

September 

Mean  for  6  months. 

Southeast. 

29.983 

58.2 

18. 12» 

Southeast. 

*For  five  months. 


BUFFALO,  NEW  YORK. 

[Latitude,  42°  53';  longitude,  78°  55'.] 

No  change  ha^  been  made  in  the  location  of  the  office  at  this  station 
since  the  date  of  the  last  annaal  report.  Full  reports  from  all  other 
stations  were  received  until  June  30, 1872,  and  published  in  the  custom- 
ary manner  in  the  form  of  maps,  bulletins,  and  press  reports.  Owing 
to  the  want  of  telegraphic  facilities,  the  transmission  of  reports  to  this 
station,  in  common  with  others  on  the  lakes,  was  discontinued  from 
July  1  to  September  1, 1872.  During  this  period  the  work  of  the  station 
was  limit^Hl  to  the  transmission  of  the  local  reports  and  the  transfer  of 
those  received  from  Canada,  which  are  received  here  from  Toronto.  On 
the  1st  of  September  the  regular  service  was  again  resumed,  and  fifty 
reports  are  now  received  and  published  regularly.  During  the  year, 
five  thousand  nine  hundred  and  eighty-three  bulletins.and  four  thousand 
two  hundred  maps  have  been  issued  and  distributed,  and  one  thousand 
one  hundred  and  ten  reports  furnished  to  the  press  for  publication.  The 
leading  newspapers  have  published  regularly  the  tabular  reports,  synop- 
ses, and  probabilities,  and  weekly  and  monthly  statements,  and  in  other 
ways  shown  a  desire  to  assist  in  the  development  of  the  service.  The 
meteorological  committee  of  the  Board  of  Trade  has  assisted  the  ob- 
server in  various  ways,  and  its  members  manifest  a  lively  interest  in  the 
work. 

Twenty-five  cautionary  signals  were  disjilayed  between  October  29, 
1871,  and  September  1, 1872,  twenty  of  which  are  reported  as  having 
been  fully  justified.  Under  date  "of  October  30,  1871,  the  observer 
reports :    • 

Several  vessels  held  in  port  during  the  day,  although  the  wind  did  not  exceed 
twenty  miles  per  hour.  The  signal  gave  entire  satisfaction,  and  may  he  considered  a 
success. 

Norember  10, 1871. — Signal  for  Novemher  10,1871,  fully  justified,  and  very  generally 
regarded  by  mariners.  A  large  number  of  vessels  held  in  port  until  signal  was  lowered ; 
gave  entire  satisfaction. 

November I6jl&7l, — An  unknown  amount  of  property,  and  perhaps  a  great  many  lives 
have  been  saved.  The  warning  was  given  some  fifteen  hours  before  the  full  violence 
of  tlie  storm  was  felt  at  this  station.  It  was  heeded  by  aU  sailors,  and  no  vessels  left 
this  port  during  its  display.  The  storm  was  the  most  violent  known  on  the  lakes  for 
years. 

November  24f  1871. — Storm  nnusnally  severe ;  signal  fuUy  justified.  No  vessels  left 
this  port  durin  g  Its  display. 

September  *Z^j  lti72 — This  warning  was  generally  observed;  no  vessels  leaving  during 
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itB  display,  except  one  Achoonery  which  left  on  the  morning  of  the  25th,  bat  returned 
in  a  few  boors,  somewhat  dams^ed.  Among  the  lake  men  it  was  regarded  as  a  very 
good  bit. 

September  30, 1872— This  cautionary  wa«  observed  by  all  classes  of  mariners.  "So  ves- 
sels left  the  harbor  during  the  time  it  was  displayed,  although  seven  were  ready  to 
start  on  the  morniug  of  the  29th  of  September,  and  would  have  done  so  if  the  signal 
had  not  been  hoisted.  There  is  no  doubt  in  the  minds  of  aU  but  that  a  great  many  liyes 
and  an  immense  amount  of  property  were  saved  by  this  cautionary  signal,  as  the  gal9 
was  very  severe. 

In  bis  semi-annual  report  to  this  office  of  January  1,  1872,  the  ob- 
server remarks:  "Tug  captains  probably  give  the  weather-reports  more 
attention  than  any  other  class  of  marine  men,  and  proved  very  advanta- 
geous to  them  in  calculating  where  to  look  for  vessels  which  are  due  or 
in  distress.  The  press  of  the  city  shows  every  disposition  to  give  the 
service  publicity,  and  promote  its  interests;''  and  on  July  1,  be  reports: 
"The  liveliest  interest  is  now  manifested  by  all  classes  of  citizens  in  the 
service,  and  the  office  is  thronged  daily  by  visitors,  commercial  men, 
pleasure-seekers,  &c.,  and  the  weather  reports  are  relied  upon."  *  *  • 
"The  demand  for  the  reports  was  so  great  at  the  opening  of  navigation 
that  the  number  used  had  to  be  very  much  increased — the  weather  maps 
taking  i)recedence  of  bulletins."  •  •  •  "The  display  of  cautionary 
signals  is  lauded  in  every  instance,  and  no  sailor  risks  bis  craft  on  the 
lakes  while  the  signal  is  flying." 

Sergeant  Allen  Buell  was  in  charge  of  the  station  until  relieved  July 
17,  1872,  by  Sergeant  William  McElroy.  Both  men  have  shown  them- 
selves energetic  and  well  qualified  to  perform  their  duties.  Private  John 
Clark  was  on  dut^^  as  assistant  until  February  16,  1872,  when  he  was 
replaced  by  Private  Taylor,  who  still  remains  and  has  given  satisfaction. 
The  station  was  inspected  in  the  latter  part  of  July,  and  found  in  good 
condition. 

In  addition  to  the  instruments  named  in  last*  report,  the  station  is 
provided  with  a  large  wind-vane  of  the  standard  pattern,  and  the  tele- 
scopic rod  and  self-registering  standard  attachments  to  the  anemometer. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wind. 

1871.. 

October 

November  ...  •«.-.. 

30. 014 
29.997 
59.945 
29  965 
29. 940 
29.968 
29. 950 
29. 905 
29.894 
29.884 
29.942 
29.921 

54.3 
34.7 
27.6 
26.4 
25.7 
27.2 
45.7 
54,7 
66.3 
73.4 
73.3 
64.6 

Inches. 
1.64 
3.60 
2.55 
1.94 
2.21 
1.30 
1.43 
2.23 
3. 52 
1.66 
1.94 
4.34 

Southwest. 
Northwest. 

December .......... 

West.  • 

1872.. 

Januarv  ........... 

West. 

Kebmarv  ...*...«•. 

We^t. 

March .......... 

West. 

April .............. 

Sou  rh  west. 

May 

Southwest. 

Jnne  ...... ..... 

Southwest. 

July 

West. 

August 

Southwest. 

September 

Annual  mean.... 

South  wei*t. 

29.942 

47.8 

28.36 

Southwest. 

• 

The  winds  considered  dangerous  to  navigation  at  this  station  are 
those  from  the  northwest,  with  a  velocity  of  twenty-five  miles  per  hour 
and  upward,  and  from  the  southwest  from  twenty  miles  per  hour  and 
upward. 
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BURLINGTON,  VERMONT. 

[Latitude,  44©  29^;  longitude,  73^  11'.] 

The  location  of  the  office  at  this  station  has  not  been  changed  since 
the  date  of  the  last  report,  nor  is  a  change  considered  desirable  at  present. 
Reports  have  been  sent  from  the  station  without  interruption  during  the 
year,  but  since  July  1,  1872,  none  have  been  returned.  Two  thousand 
and  twelve  bulletins  have  been  issued.  No  reports  were  furnished  the 
press. 

The  station  was  inspected  in  May,  1872,  and  the  instruments  and 
office  found  in  good  order.  A  large  wind- vane,  of  the  standard  pattern, 
haabeen  added  to  the  instruments  on  hand  at  last  report. 

Sergeant  George  H.  EUery  has  remained  in  charge  during  the  year, 
and  has  forwarded  all  the  reports  promptly,  and  given  general  satisfac- 
tion. 

Owing  to  the  fact  that  this  is  a  station  of  observation  and  report  only, 
and  does  not  receive  reports  from  other  stations,  the  citizens  feel  less 
interest  in  its  operations  than  they  otherwise  would. 

Meteorological  summary. 


Year. 

•       — 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wiad. 

1871.. 

October ...- 

30. 033 
29.995 
29.972 
29.984 
29.905 
29.840 
29.803 
29.900 
29.908 
29.883 
29.965 
29.979 

47.7 
26.7 
24.5 
16.3 
19.2 
17.7 
42.7 
54.7 
66.0 
71.8 
70.4 
60.8 

Inches, 

2.75 

.73 

.78 

.42 

.13 

.13 

.73 

3.59 

3.66 

7.27 

9.70 

3.38 

• 

South. 

November .......... 

Northwest. 

December ..-.. ' 

South. 

1872.. 

January .  .* 

February 

South. 
South. 

March ....... ...... 

South. 

April 

South. 

• 

May 

South. 

June  ..---.  ........ 

South. 

July 

South. 

V  »-*J    -.-....     ...a.... 

August    ...'m 

South. 

September 

Annual  mean 

South. 

29. 931 

43.2 

33.27 

South. 

CAIRO,  ILLINOIS. 

[Latitude,  37°  00';  longitude,  89°  OO'.] 

The  location  of  the  ofBce  at  this  station  remains  unchanged.  Pre- 
vious to  July  1, 1872,  a  sufficient  number  of  reports  were  received  to 
enable  the  observer  to  issue  a  map  each  morning,  and  the  bulletins  three 
times  daily,  but  since  that  date  the  only  reports  received  have  been 
from  the  river  stations  in  the  afternoon,  and  but  one  bulletin  is  there- 
fore issued.  The  total  number  of  maps  issued  during  the  year  is  one 
thousand  one  hundred  and  fifty-two:  of  bulletins,  four  thousand  one 
hundred  and  eighty-eight,  and  three  hundred  and  sixty-six  reports  fur- 
nished the  press. 

On  the  1st  of  January  the  observer  began  to  make  regular  daily  ob- 
servations of  the  rise  and  fall  of  the  Ohio  Biver,  using  for  that  purpose 
the  gauge  constructed  by  the  (Jnited  States  Engineer  Corps.    These 
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observj^tions  liave  been  sent  with  each  regular  afternoon  telegraphic 
report,  and  distributed  with  that  report  to  all  the  principal  cities  on 
the  western  rivers. 

The  station  has  been  inspected  twice  during  the  period  covered  by 
this  report — once  in  November,  1871,  and  again  in  August,  1872.  At 
the  first  inspection  several  of  the  instruments  were  found  improperly 
located,  and  suitable  changes  were  made.  At  the  second  inspection,  the 
station  was  found  in  good  working  order. 

Sergeant  Tbomas  L.  Watson  has  been  in  charge  during  the  year,  as- 
sisted by  Private  James  M.  Watson.  Both  men  are  favorably  mentioned 
for  their  intelligence  by  the  inspecting  officers,  and  all  the  telegraphic 
reports  from  the  station  have  been  regularly  transmitted;  some  delay 
has  occurred  in  forwarding  the  mail  reports. 

The  anemometer  is  provided  with  the  standard  self-registering  attach- 
ment, and  the  small  wind-vane  on  hand  at  last  report  has  been  replaced 
by  a  large  one  of  the  standard  pattern. 

The  inspecting  officer  reports  as  follows,  in  reference  to  the  interest 
taken  in  the  service: 

The  citizens  take  aji^eat  interest  in  the  weather  service,  and  visit  the  office  and  the 
places  where  the  maps  and  buUetins  are  posted  daily,  when  the  reports  are  received. 
The  river  reports  are  particularly  valuable,  and  are  studied  with  as  much  interest  and 
profit  as  the  market  reports. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

• 

Prevailing  wind. 

1871.. 

October 

November 

30. 122 
30.130 
30. 230 
30.270 
30.063 
30.150 
30. 049 
30.054 
30. 042 
30.028 
30.079 
30.061 

60.3 
43.9 
34.5 
31.3 
37.9 
43.4 
61.4 
68.7 
75. 7 
79.8 
80.2 
70.7 

Inches. 
3.81 
2.93 
4.25 
1.44 
2.26 
2.02 
4.52 
5.00 
1.79 
3.45 
.19 
2.56 

•               • 

Southeast. 
Northeast. 

December 

Northwest. 

1872.. 

January  ...... ..... 

West. 

February 

North. 

March 

Northwest. 

April  ...^ 

Mav 

Southeast. 
Southwest. 

June ^--. 

Southwest. 

July 

South. 

August 

North. 

Sentember 

South. 

Annual  mean 

30. 107 

57.3 

34.22 

Southerly. 

Extracts  from  ohserver's  journal,  Fehruary  9,  1872. — Slight  shock  of  earthquake  be- 
tween four  and  five  o'clock  a.  m.,  lasting  about  ten  secouds ;  calm  nearly  all  day  with 
the  exception  of  light  north  and  west  winds. 

March  31,  1872. — The  winter  just  piissed  is  generally  conceded  to  have  been  the 
severest  in  many  years  at  this  place,  and  has  been  chiefly  distinguished  by  the  remark- 
able and  continued  low  stage  of  water  in  the  rivers,  and  the  frequency  and  severity  of 
the  '^  cold  snaps ''  and  the  backwardness  of  spriug.  The  blooming  of  peiich-trees,  just 
coming  on  during  the  last  days  of  March,  took  place  in  the  middle  of  February  in  the 
preceding  3'ear. 
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CAPE  MAY,  NEW  JERSEY. 

[Latitude,  39^,00';  longitude,  74^  58'.] 

No  change  has  been  made  in  the  location  of  the  office  at  this  station, 
nor  is  any  considered  desirable  at  present.  No  reports  are  received 
here,  the  station  being  used  for  observation  and  report  and  the  display 
of  cautionary  signals  only.  Of  the  signals,  twenty  two  were  displayed 
between  October  28,  1871,  and  September  1,  1872,  with  satisfactory 
results.  No  bulletins,  maps,  or  press  reports  have  been  issued.  The 
station  was  inspected  in  April,  1872,  and  some  irregularities  in  the 
manner  of  keeping  and  exposing  the  instruments  corrected. 

Sergeant  T.  F.  Townsend  remains  in  charge,  and  has  given  satisfac- 
tion by  the  promptness  with  which  his  reports  have  been  forwarded  and 
the  neatness  of  his  official  papers.  Since  July  1,  1872,  the  midnight 
reports  have  not  been  forwarded  until  the  succeeding  morning,  the  tel- 
egraph office  closing  before  the  hour  of  making  the  observation.  The 
transmission  of  the  midnight  cautionary  signal  orders  is  from  the  same 
cause  rendered  impossible. 

• 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  winds. 

1871.. 

October ...... ..--.. 

30.15 

30.04 

30.12 

30.08 

30.01 

30.034 

30.070 

29.985 

30.000 

29.980 

30. 047 

30. 046 

59 

43 

30 

31.5 

31.7 

36.1 

48 

59.1 

66.8 

75.1 

73.1 

67.4 

Inchea. 
4.91 
6.42 
2.90 
2.99 
2.99 
6.61 
.92 
1.50 
2.15 
3.27 
3.09 
4.51 

South. 

November 

Northwest. 

December '.  - . 

Northwest. 

1872.. 

JaDuarv ."' 

Northwest. 

February 

Northwest. 

March 

Northwest. 

April  .---.-..-..... 

South. 

Mav 

South. 

June 

South. 

July 

South.     ^ 

August  ..---- ..---. 

South. 

SeDtember  ...... 

Northwest. 

Annual  mean 

30.047 

51.8 

42.26 

Northwest  and 
south. 

CHARLESTOIT,  SOUTH  CAROLINA. 

[Latitude,  32°  45' ;  longitude,  79°  57'.] 

The  location  of  the  office  at  this  station  remains  unchanged.  Full 
reports  from  all  stations  were  received  here  until  June  30,  1872,  when 
their  transmission  was  discontinued,  owing  to  the  want  of  proper  tel- 
egraphic fa<^ilities.  The  reports  from  this  station  have  been  sent  with- 
out interruption  to  the  central  office.  During  the  year  two  thousand 
seven  hundred  and  ninety-seven  bulletins  have  been  issued,  and  five 
hundred  and  eighty-six  reports  furnished  to  the  press.  No  maps  were 
printed  at  this  station.  The  afternoon  synopses  and  probabilities  is  the 
only  one  received  here,  and  is  printed  in  the  morning  papers  of  the  suc- 
ceeding day.  The  monthly  summaries  are  published  regularly.  During 
the  year  four  cautionary  signals  were  displayed,  two  of  which  were  fully 
justified,  and  the  others  partially  so. 
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The  station  was  inspected  for  the  first  time  in  Jnly,  and  fonnd  to  be 
in  good  general  condition.  Some  slight  irregularities  in  the  exposure 
and  care  of  instmments,  and  in  the  manner  of  keeping  official  records, 
were  noted  and  corrected.  This  station  is  supplied  with  the^large 
standard  wind-vane,  dnd  with  the  telescopic  rod  and  standard  self- 
registering  attachment  for  the  anemometer. 

Sergeant  J.  E.  Evans  remains  in  charge  and  has  performed  his  duties 
satisfactorily.  The  inspecting  ofiicer  remarks  in  his  report  upon  the 
station : 

The  sergeant  in  charge  is  a  faithfnl  and  inteUigent  man,  and  very  zealous  in  the 
performance  of  bis  duties,  with  which  be  seems  thoroughly  acquainted.    The  station 
generally  is  in  better  working  order  than  any  I  have  visited.    Both  he  and  his  assist- 
ant are  spoken  of  in  high  teruis  by  the  presidents  of  the  Board  of  Trade  and  Chamber  of 
Commerce;  and  by  the  members  of  the  meteorological  committees. 

Private  J.  O'Dowd  was  on  duty  as  assistant  until  called  in  for  pro- 
mot  ioA,  April  22,  1872.  He  was  succeeded  by  Private  Sidney  Powell, 
who  still  remains.  In  reference  to  the  interest  felt  by  the  citizens  in  the 
service,  the  inspecting  officer  says  : 

The  cotton  interested  portion  of  the  community,  perhaps  more  than  ^y  other  class, 
take  especial  interest  in  the  reports.  Mr.  Ottin,  a  leading  cotton-broker,  states  that  he 
has  been  governed  to  a  great  extent  in  his  investments  by  the  weathfr  reports.  Mr. 
Trenholm,  ex-president  of  the  Board  of  Trade,  states  that  there  is  a  general  demand 
among  cotton-growers  for  more  stations  in  their  respective  districts,  to  the  end  that, 
if  possible,  the  laws  which  govern  the  local  rain-storms  in  those  parts  might  be  more 
fally  comprehended,  and  the  character  and  approach  of  such  storms,  which  greatly 
influence  the  season,  foretold  with  more  certainty.  The  agricultural,  even  more  than 
the  mercantile,  population  in  this  section  is  interested  in  the  state  of  the  weather. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

1 

Prevailing  wind. 

1871.. 

October ............ 

30.130 

30.06 

30.19 

30.13 

29.994 

30.070 

30. Ill 

30.023 

30.045 

30.056 

30.055 

30.053 

69 

59 

49 

45 

48.5 

51 

65.6 

74.9 

79.7 

84.1 

81.8 

77.8 

Inches. 
4.76 

.   4.09 
3.67 
3.78 
5.13 
9.78 
2.46 
6,30 
1.87 
2.30 
7.81 
7.88 

Northeast. 

November 

Northeast. 

December .......... 

Southwest. 

1872.. 

January  ........... 

Northwest. 

Pfthpnarv  ,,,,  ^^^-^- 

Northwest. 

March 

Southwest. 

« 

April 

May 

June ............... 

East. 

Southwest. 

Southwest. 

July 

Southwest. 

AufiTUSt  ............ 

South. 

M.M.  u  ^  «aw  w       ............ 

September  ......... 

Southwest.  . 

Annnal  mean 

30. 076 

65.5 

58.83 

Southwest. 

CHEYENNE,  WYOMING  TEREITOEY. 

[Latitude,  41°  12  ' ;  longitude,  104^  42'.] 

The  office  at  this  station  was  removed  February  20, 1872,  to  the  upper 
story  of  the  bailding  at  the  corner  of  Ferguson  and  Sixteenth  streets, 
where  it  still  remains.  The  shelter  projects  from  a  window,  and  is  of 
the  standard  pattern.  The  exposure  of  the  wind- vane,  anemometer,  and 
rain-gauge,  on  the  roof  of  the  building  is  good.    Reports  from  ten  sta- 
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tions  were  received  here,  and  published  in  the  authorized  manner  until 
June  30, 1872,  when  the  failure  of  the  telegraph  company  to  carry  out 
the  plan  of  the  Signal-Office  caused  their  suspension.  Arrangements 
were  made,  however,  with  another  company  to  transmit  the  reports, 
and  since  September  1,  1872,  the  same  number  have  been  received  as 
before  the  interruption.  Reports  from  Denver  and  Santa  ¥6  are  received 
here  and  transferred  to  Chicago. 

During  the  year  eight  hundred  and  forty-eight  bulletins  have  been 
issued,  and  one  hundred  and  sixty-two  reports  furnished  the  press. 

Since  January  1  the  Cheyenne  Leader  has  published  daily  a  synopsis 
of  the  report  immediately  preceding  the  hour  of  publication.  No  maps 
are  issued  at  this  station. 

The  anemometer  is  provided  with  the  standard  seK-registering  attach- 
ment, and  a  standard  wind- vane  of  the  large  size  is  in  use.  Sergeant  A. 
C.  Dobbins  is  still  in  charge  of  the  station,  and  has  conducted  it  since 
its  establishment  without  an  assistant,  and  without  missing  a  single  re- 
port. All  reports  have  been  forwarded  punctually  and  in  creditable  form. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October ..-. 

29.419 

29.384 
29. 418 
29.929 
29. 859 
29. 917 
29.876 
29. 990 
30. 041 
'  30.098 
30.116 
30.038 

46.0 

28.9 

28.0 

2G.6 

30.9 

33.0 

38.3 

52.0 

61.5. 

64.5 

65.1 

55.6 

Inches, 

.24 

.66 

.16 

.02 

.27 

.38 

1.61 

1.99 

1.84 

3.90 

2.05 

1.03 

West. 

November  » 

December 

Northwest. 
West. 

1872.. 

January -. . 

February  

Northwest. 
West. 

^ 

March  ............. 

Northwest. 

April 

West. 

May  . 

North. 

June..... 

West. 

July 

West. 

August 

West. 

Seutember 

Northwest. 

Aunual  mean 

29.840 

44.2 

14.15 

West. 

CHICAGO,  ILLINOIS. 

[Latitude,  41°  53' ;  longitude,  87°  35'.] 

The  great  fire  of  October  8, 1871,  destroyed  the  oflBice  and  instruments 
at  this  station,  and  it  was  not  until  the  14th  that  a  new  location  was 
obtained,  with  great  difficulty,  at  No.  10  West  Randolph  street.  In 
regard  to  the  fire  the  observer,  in  his  journal  for  October,  1871,  says : 

October  16,  1871. — Took  possession  of  new  office,  No.  10  West  Randolph  street,  yes- 
terday. Have  been  without  records  from  October  8  nntil  to-day/everything  official 
having  been  destroyed  by  the  great  fire,  October  8  and  9.  The  obser^-ation  at  10.53  p.  m., 
October  8,  was  taken  and  transmitted  as  usual.  At  half  past  9  an  alarm^of  fire  was 
rung.  There  had  been  a  very  large  fire  the  preceding  night,  which  was  subdued  with 
difficulty.  The  weather  \Aw  intensely  dry,  and  the  wind  blowing  from  the  south-south- 
west with  a  velocity  of  about  twenty  miles  per  hour.  Accordingly,  when  by  10  o'clock  p. 
m.  the  fire  had  increased  instead  of  diminishing,  many  people  turned  out  to  see  it,  not 
from  alarm,  but  simply  for  the  sake  of  the  spectacle.  At  10.30  the  fire  was  still  con- 
fined to  two  blocks,  witn  a  strong  hold  of  only  one.  The  firemen  at  this  time  seemed 
to  have  a  fiur  ohanoe  of  checking  it,  still  the  boruing  was  so  great  as  to  enable  one,  by 
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the  li^ht  of  it,  to  read  the  time  on  the  city  clock,  one-and-a-half  miles  distant.  The 
wind  was  carrying  the  sparks  rij^ht  through  the  center  of  the  city,  the  line  lying  only 
two  blocks  west  of  the  city  hall.  Still  no  one  felt  alarmed,  except  those  in  the  imme- 
diate vicinity.  I  myself  was  present,  and  had  seen  the  much  larger  fire  of  the  pro- 
ceding  night  checked  by  the  river.  By  12  p.  m.  the  fire  had  increased  considerably  in 
area  and  intensity,  but  as  the  wind  was  south -eon  th  west,  and  the  river  ran  due  north 
and  south,  there  seemed  as  yet  but  little  danger  for  any  tiling  beyond  the  river.  Hith- 
erto the  fire  had  been  propagated,  and  with  no  great  velocity,  merely  by  contact  with 
the  flames,  but  toward  1  a.  m.  the  heat  of  the  fire  had  become  so  intense  as  greatly 
to  increase  the  power  of  the  wind  in  the  immediate  neighborhood  of  the  flames.  This 
was  esjMJcially  the  case  on  the  east  and  west  of  the  fire  toward  the  front,  the  wind 
blowing  straight  toward  the  tire  in  all  directions.  Within  forty  yards  of  the  blaze  I 
estimated  the  wind  blowing  from  the  cast  toward  it  at  thirty  miles  per  hour.  This 
caused  a  decided  whirling  motion  in  the  column  of  flame  and  smoke,  which  was 
contrary  to  the  hands  of  a  watch. 

Blazing  pieces  of  timber  of  considerable  size  were  now  whirled  aloft,  and  carried  to 
the  north-northeast,  starting  new  fires  as  they  fell.  These  new  fires  being  in  the  line 
of  the  smoke  were  invisible  to  those  at  the  old  fire.  One  of  the  fires  was  on  the  east 
side  of  the  river,  only  a  few  blocks  from  the  court-house.  By  2  o'clock  the  oourt-honse, 
with  all  the  beautiful  buildings  around  it,  was  in  flatn&s.  The  conflagration  was  now 
proceeding  in  the  line  of  the  wind  as  fast  as  a  man  could  walk.  By  3  a.  <n.  the  water- 
works, two  miles  to  the  northeast  of  the  court-house,  were  burned.  The  city  having 
been  thus  divided  in  two  by  a  sheet  of  flame,  the  fire  continued  to  work  its  way  more 
leiniirely  to  the  east  and  west  at  right  angles  to  the  wind,  as  well  as  right  in  the  teeth 
of  it.  The  fire  on  the  night  of  the  7th  alone  saved  the  West  Division.  It  had  burned 
two  blocks  in  breadth  down  the  west  side  of  the  river.  The  fire  on  the  8rh  originated 
only  a  few  blocks  further  south,  hence  it  could  not  progress  north  for  want  of  material. 
On  the  cast  sidj  of  the  river,  in  the  bouth  division,  the  fire  continued  to  work  toward 
the  east ;  this  it  did  with  the  greatest  rapi<lity  at  the  southern  limit  of  the  conflagra- 
tion, because  there  the  unbnrned  houses  broke  the.  wind,  and  caused  a  back  curreut  at 
the  base  of  the  buildings.  As  soon  as  the  fire  had  thus  got  a  new  swath  of  houses  be- 
fore it,  aud  the  wind  behind  it,  away  it  went  tearing,  thus  sadly  surprising  many  who 
were  congratulating  themselves  because  the  first  rush  of  flame  had  spared  them. 

The  Tribune  people  thought  the  strength  of  their  building  had  saved  them,  because 
it  lay  at  the  extremity  of  one  of  the  swaths.  The  next  one  took  it.  In  the  uorth 
division  the  first  rush  of  the  tire  reached  the  lake,  aud  then  worked  its  way  westward 
to  the  river.  This  it  did  not  accomplish  before  12  noon  on  the  9th.  The  wind  had  by 
9  a.  m.  increased  to  perhaps  twenty-five  miles  per  hour,  at  the  distance  of  three  miles 
to  the  southwest  of  the  fire.  In  the  immediate  vicinity  of  it,  and  especially  in  the 
streets  runniuj^  eastand  west,  it  was  blowing  with  the  force  of  a  hurricane,  lifting  up 
on  the  north  side  whole  burning*  wooden  buildings  aud  pitching  them  on  the  tons  of 
others.  The  wind,  blowing  in  all  directions  toward  the  fire,  confused  some  people  in 
their  endeavors  to  escape.  This  also  caused  the  fire  to  progress  along  the  tops  of  the 
buildings  before  the  wind,  and  along  the  bases  against  the  wind.  The  heat  was  in- 
tense. The  buildings  in  front  and  at  the  sides  of  the  tire  began  first  to  smoke  from  the 
heat  radiating  from  the  burning.  Then,  in  many  cases,  without  waiting  for  a  tongne 
of  flame  to  touch  them,  they  would  all  at  once  burst  into  a  blaze.  To  t^ilk  of  fire-proof 
buildings  in  the  midst  of  such  a  furnace  is  absurd.  Steel  was  melted  in  innumerable 
cases,  and  stones  aud  brick  were  burned  to  powder.  * 

The  firemen  at  first  endeavored  to  check  the  fire  in  front.  As  soon  as  the  fire  had 
gathered  in  force  this  was  not  even  to  be  thought  of;  not  a  single  drop  of  water  could 
reach  the  fire.  The  wind  swept  it  aloft ;  besides,  the  firemen  had  to  lookout.  Several 
of  the  engines  which  went  to  the  front  at  first  got  burnt ;  others  made  futile  efiforts 
along  the  side  of  the  tire,  playing  at  right-angles  to  the  wind.  The  fire  ate  in  behind 
them,  and  they  had  to  run.  I  saw  several  engines  before  the  water  stopped,  doing 
nothing.  At  length  they  saw  what  they  could  do,  aud  confined  themselves  to  that. 
Letting  the  fire  have  free  scope  to  the  north  and  east,  they  endeavored  to  prevent  it 
from  spreading  south  against  the  wind.  In  this  they  succeeded,  cutting  it  off  just  as 
it  was  preparing  to  lay  hold  of  immense  piles  of  lumber  which  lav  along  the  river. 
This  was  done  about  3  a.  m.  Monday.  The  efforts  of  the  firemen,  lamed  for  want  of 
water,  were  ably  seconded  by  gunpowder  in  the  forenoon  in  the  southern  division. 
The  same  agent  had  been  employed  to  check  the  northward  progress  of  the  fire,  but  m 
vain.  Toward  noon  the  further  progress  of  the  fire  southward  was  thus  checked.  In 
the  northern  division  it  had  reached  its  limits  about  the  same  time,  having  burnt 
everything  that  would  burn,  out  as  far  as  Lincoln  Park,  about  four  miles  irom  the 
court-house. 

The  loss  of  life  was  greatest  along  the  path  of  the  first  rash  of  fire ;  it  came  so  sadden 
and  unexpected.  Only  those  who  died  in  the  streets  have  been  recovered.  The  very 
bones  of  those  who  were  in  the  buildings  would  be  burned. 

The  obseryation-ofiBice  lay  right  in  the  path  along  which  the  conflagration  mowed 
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its  first  swath,  from  the  southwest  through  the  center  of  the  city  to  the  northwest.  I 
went  to  the  scone  of  the  fire  between  10  and  11  p.  m.,  and  did  not  think  of  the  danger 
until  too  hite.  Kaufman,  was  on  duty,  and  saved  the  most  valuable  of  the  instruments, 
but  only  for  a  time.  He  cnrried  them  to  his  lodgings,  which  lay  nearer  the  lake,  and 
returned  to  iind  all  the  buildings  around  the  office  in  a  blaze.  Thinking  himself  safe, 
he  weut  back  to  his  lodgings  and  went  to  sleep,  and  awoke  in  time  to  find  the  flames 
just  upon  him.  Snatching  his  trunk,  he  escaped  to  the  lake.  Man}-  trunks  were  lying 
there  in  flames,  and  he  pitched  his  into  the  water.  It  might  have,  been  possible  to 
have  saved  everything  by  procuring  a  vehicle  at  first ;  but  vehicles  were  scarcely  to  be 
had.  A  jeweler,  only  a  block  from  the  observation-office,  is  said  to  have  offered  a  thoa- 
SHud  dollars  for  one  in  vain. 

At  10  a.  m.  Monday  I  endeavored  to  find  a  telegraph-office,  but  could  not ;  neither 
could  I  find  a  post-office.  I  wrote  a  letter  and  posted  it  in  a  letter-box.  Early  on  the 
10th  I  met  an  operator,  who  informed  me  where  to  find  the  telegraph-office  ;  sent  off  a 
message,  and  left  my  address  both  at  the  post-office  and  telegraph-office ;  everything 
in  confusion,  and  something  like  the  fabled  "state  of  nature"  introduced.  Citizens 
attacked  with  a  supposititious  incendiary  mania;  dangerous  to  go  behind  a  house  for 
any  purpose.    Found  Kaufman. 

On  the  11  th.  waited ;  Sergeant  Downes  arrived. 

On  the  12th,  found  Sergeant  Dowu^;  reports  sent  in  the  afternoon. 

On  the  13th,  endeavored  to  tiud  a  room  of  some  sort ;  found  that  the  price  of  rooms 
had  trebled  and  quadrupled,  especially  in  houses  of  any  preteusion. 

On  the  14th  there  was  a  considerable  rain -fall,  perhaps  an  inch  {  still  continue  1  in 
search  after  an  office.  An  idea  of  the  dearth  of  rooms  may  bo  obtained  from  the  fact  that 
when  we  sought  to  rent  a  room  in  Briggs*  House,  which  has  a  very  suitable  roof,  the 
proprietor  informed  us  that  he  would  be  very  happy  to  accommodate  us,  but  that  in 
the  smallest  of  his  rooms  he  bad  six  persons  sleeping  at  four  dollars  a  head.  Finally, 
for  lack  of  a  bettor,  rented  present  office,  No.  10  West  Randolph  street. 

To-day,  the  16th,  the  observations  have  been  taken  iis  usual,  all  except  the  vtjocity 
of  the  wind.    We  have  no  watches,  and  have  sought  in  vain  to  procure  a  sand-glass. 

October  17. — The  secretary  of  the  board  of  trade  desires  that  the  reports  be  bulletined 
as  usual  in  the  extemporized  hall. 

October  18. — Professor  Lapham  and  Colonel  Stone  to-day  visited  the  office.  Colonel 
Stone,  in  fleeing  from  the  fire,  had  his  blanket  burned  on  bis  back.  Professor  Lapham 
promised  a  table  of  corrections. 

October  20. — Obtained  a  table  of  barometrical  corrections  for  altitude  from  Professor 
Lapham.  • 

October  23. — Commenced  bulletining  as  usual.  The  Board  of  Trade  meets  in  a  low 
hall,  hastily  prepared ;  it  is  exceedingly  crowded. 

Instruments  were  sent  from  the  central  office  immediately  upon  re- 
ceipt of  the  telegraphic  announcement  of  the  disaster,  but  did  not  reach 
the  observer  until  the  12th,  U[)on  which  date  reports  were  resumed  and 
continued  without  further  interruption,  so  far  as  sending  was  concerned, 
although  it  was  some  days  afterward  before  full  reports  were  received 
regularly,  owing  to  the  crowded  condition  of  the  telegraph  lines  leading 
into  the  city.  A  flagstaff  for  the  display  of  cautionary  signals  was 
erected  with  as  little  delay  as  practicable,  and  a  new  printing-press  for 
the  issue  of  weather-maps  sent  from  New  York.  The  office  was  removed 
June  11, 1872,  to  No.  80  South  Market  street,  where  a  room  was  leased 
for  one  year,  with  the  privilege  of  renewal.  The  location  was  as  good 
as  could  be  obtained  in  view  of  the  unsettled  condition  of  affairs 
in  the  city  at  the  time  of  its  occupation,  but  recent  cha^iges  in- the  tele- 
graphic arrangements  9f  the  office  have  rendered  it  unsuitable,  and  a 
removal  will  be  necessary  at  an  early  date.  The  present  exposure  of 
instruments  on  the  roof  is  excellent,  and  the  location  is  a  favorable  one 
for  the  displa}^  of  signals.  The  large  wind<vane,  rain-gauge,  and  ane- 
mometer are  on  the  roof,  the  latter  instrument  being  elevated  on  a  faBle- 
scopic  rod,  and  provided  with  the  standard  self-registering  attachment. 
The  instrument-shelter  is  of  the  standard  pattern,  and  projects  from  a 
window  facing  the  north,  and  contains  a  full  supply  of  instruments. 
During  the  year  there  have  been  issued  four  thousand  six  hundred  and 
five  bulletins,  and  seven  thousand  eight  hundred  and  fifty-four  maps, 
and  five  thousand  and  twenty-three  reports  have  been  furnished  to  the 
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press.    Previous  to  the  fire,  the  leading  papers  published  full  tabular 
reports,  but  since  that  time  they  only  appear  occasionally. 

The  probabilities  appear  regularly  when  received;  but,  unfortunately, 
the  midnight  ones  are  sent  very  irregularly  from  New  York,  and  the 
morning  papers  are  compelled  to  use  those  issued  the  previous  after- 
noon. Full  reports  were  received  here  until  June  30, 1872;  from  that 
date  until  July  29, .  1872,  the  only  ones  received  were  those  from  the 
west,  northwest,  and  southwest,  which  were  collected  here  and  trans- 
ferred to  the  central  office,  via  New  York.  From  July  29,  1872,  until  Sep- 
tember 1,  full  reports  from  all  stations  were  received  at  midnight.  New 
York  sending  all  not  obtained  from  other  sources,  and  the  map  was 
printed  during  the  night,  containing,  in  addition  to  the  reports  in  full, 
the  afternoon  probabilities  of  the  previous  day.  This  map  was  ready 
for  issue  at  daylight,  and  was  distributed  freely  throughout  the  jmnd- 
pal  business  portions  of  the  city.  Since  September  1,  full  reports  are 
received  three  times  each  day,  but  the  nibrning  ones  come  in  so  late  that 
the  publication  of  the  midnight  map  is  continued.  As  soon  as  the 
change  to  the  mprning  issue  can  be  made  without  prejudice  to  the  public 
interests  it  will  be  done. 

The  station  was  inspected  in  August,  and  office  and  instruments  found 
in  good  condition.  The  inspector  reports  that  the  observer  in  charge. 
Sergeant  Theodore  Mosher,  is  "an  intelligent  man,  and  a  zealous  and 
exp^ienced  observer."  He  took  charge  of  the  station  July  17, 1872, 
relieving  Sergeant  Mackintosh^,  transferred  to  Glevehmd  on  that  date. 
At  present  there  are  three  assistants  on  duty  there,  the  nature  and 
amount  of  work  done  requiring  that  number.  The  reports  are  received 
at  four  different  telegraph-offices,  widely  separated  from  each  other,  and 
their  collection  from  these  offices  is  a  work  of  much  difficulty,  and  at 
night  not  wholly  free  from  personal  risk.  Arrangements  are  in  process 
for  the  consolidation  of  the  several  tflegrapii-offices,  so  far  as  United 
States  business  is  concerned,  and  it  is  hoped  they  will  prove  successful. 

Twenty-nine  cautionary  signals  were  dis|)layed  at  this  station  from 
October  29,  1871,  to  September  1,  1872,  twenty  of  which  are  reported  as 
fully  justified.  As  to  known  benefits  or  injury  to  commercial  or  other 
interests  resulting  from  the  display-  of  signals,  the  observer  at  this  point 
reports  as  follows : 

Notemher  13,  1871. — Several  ships  staid  in  harbor  and  escaped  the  gale. 

November  Id,  ld71. — Many  vessels  staid  in  harbor;  even  persons  delayed  visits  to 
distant  points. 

Isoretnber  28,  1871. — A  large  number  of  vessels  remained  in  port.  The  signal  was 
justified  by  the  heavy  sea  and  the  cold. 

April  11, 1872. — A  severe  storm  which  wrecked  several  vessels  Chicago-bound;  ves- 
sels in  this  port  did  not  put  out. 

Jpril  29,  1872. — A  number  of  vessels  delayed  their  departure. 

Se2)teinb€r  28, 1872. — This  storm  is  said  to  have  been  one  of  the  vnpst  severe  ever  ex- 
perienced on  Lake  ^Michigan.  The  schooner  Francis  Bleniman,  grain-loaded  for  the 
lower  lakes,  endeavored,  while  the  signal  was  flying,  to  clear  the  harbor,  but  struck 
bottom,  became  unmanageable,  and  grounded  hard  on  the  bar.  A  tug  was  sent  to  her 
assistance,  and  had  a  sailor  washed  overboard  and  drowned. 

September  30, 1872. — Several  vessels  delayed  their  departure  on  account  of  the  warn- 
ing given. 

The  inspecting  officer  reports  that  much  public  interest  is  manifested 
in  the  service,  and  that  the  members  of  the  meteorological  committee 
have  rendered  valuable  assistance  in  various  ways,  both  before  and  since 
the  fire.  A  desire  is  expressed  by  the  president  of  the  Board  of  Trade 
to  have  the  office  rendered  more  easily  accessible  to  the  general  visitor 
than  at  present,  and  substantial  assistance  to  accomplish  this  is  prom- 
ised at  an  early  date. 


CHIEF    SIGNAL-OFFICER, 


513 


Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

4 

1871 

October ...... ...... 

(•) 
30.099 

30.099 

30. 108 

30. 051 

30.107 

29. 983 

29.978 

29.951 

Inches, 

• 

• 
• 

November ...... .... 

35 

20 

23.2 

25.3 

28.3 

47.9 

56.1 

69.5 

72.6 

72.0 

64.0 

3.62 
3.44 

.68 
.84 
3.78 
3.03 
2.76 
3.45 
3.09 
2.59 
6.43 

Northwest. 

December  ..-.. 

West-southwest. 

1872.. 

Jaiinarv .......  .... 

Southwest. 

February 

March 

Northeast. 
Northwest. 

April 

Southwest. 

May 

North. 

■"■••J'     •-•-••  .-•• .... 
June . ...... .... .... 

Southwest. 

July 

29.969 

Southwest.    • 

All j^ust 

30. 030 
29.912 

Southwest. 

September 

Mean  for  11  months. 

I 

Southwest. 

\ 

30.026 

46.7 

33.71 

Southwest. 

k  *  Office  destroyed  by  fire.    No  records.        •  • 

CINCINNATI,  OHIO. 

[Latitude,  39°  06' ;  longitude,  84°  30'.] 

No  change  has  been  made  in  the  location  of  this  office  during  the 
year,  nor  is  any  change  considered  desirable  at  present.  The  station  is 
supplied  with  a  large  standard  wind-vane  and  with  the  telescopic  rod  and 
ssandard  self-registering  attachment  for  the  anemometer,  in  addition  to 
instruments  on  hand  at  last  report.  A  morning  edition  of  the  weather- 
map  was  printed  and  issued  regularly  until  June  30,  1872,  when  the 
issue  was  suspended  on  account  of  the  failure  to  receive  a  sufficient 
number  of  reports.  From  that  date  until  August  21,  river  reports  were 
received  from  sixteen  stations,  each  afternoon,  and  published  regularly. 
Since  August  21,  twenty  reports  have  been  received  three  times  each 
day.  During  the  exposition,  which  opened  September  3, 1872,  a  full 
midnight  report  was  received  from  all  stations,  and  a  map  issued  in 
time  for  early  distribntion  each  morning.  In  addition  to  the  detailed 
reports,  the  map  contained  the  midnight  probabilities,  which  were  sent 
direct  from  the  central  office.  Eeports  from'the  South  are  transferred 
at  this  station  to  Chicago  and  Washington. 

Six  thousand  three  hundred  and  fifty-six  bulletins  and  five  thousand 
eight  hundred  and  ninety-eight  maps  have  been  issued,  and  two  thou- 
sand and  sixty-seven  reports  furnished  the  press.  The  newspapers  at 
this  station  have  taken  a  lively  interest  in  the  service,  .and  have  devoted 
a  generous  amount  of  space  to  the  publication  of  reports.  While  full 
reports  were  received,  the  Commercial  gave  each  morning  a  full  table 
containing  the  rei)orts  of  the  afternoon  and  midnight  previous.  It  also 
gave  the  river  reports  and  probabilites  regularly.  The  Gazette  gave 
the  full  midnight  report,  river  report,  and  probabilities ;  and  the  Times 
and  Chronicle,  the  morning  report  and  morning  probabilities.  Since 
the  interruption  of  reports  in  June,  these  papers  have  issued  the  river 
reports  and  probabilities  and  the  monthly  statements  prepared  by  the 
observer. 

The  station  was  inspected  twice  during  the  year,  and  the  office  and 
instruments  found  in  good  condition.    During  the  last  inspection  reports 
were  made  by  the  president  of  the  Board  of  Trade  and  the  chairman 
33  w 
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of  the  meteorological  committee  affecting  the  character  of  the  observer, 
which  led  to  his  immediate  relief  ^ud  ultimate  discharge  from  the  ser- 
vice. 

Sergeant  F.  B.  Lloyd  was  in  charge  until  relieved  April  3, 1872,  when 
his  assistant,  Private  E.  F.  Maynard,  was  promoted  to  the  grade  of  ser- 
geant, and  placed  in  charge.  Sergeant  Maynard  has  conducted  thestation 
in  a  satisfactory  manner,  rendering  all  reports  promptly,  and  discharg- 
ing his  duties  with  marked  intelligence  and  zeal.  Two  assistants  have 
been  kept  permanently  at  the  station,  and  during  the  month  of  Septem- 
ber an  additional  one  was  supplied,  in  view  of  the  increased  amount  of 
work  required  to  supply  the  necessary  number  of  maps  and  bulletins. 
All  of  them  are  reported  as  having  performed  their  duties  satisfacto- 
rily. 

The  river  reports  are  regularly  made,  the  observations  being  made 
from  the  standard  gauge  erected  by  the  city  at  the  water- works. 

Mr.  Davis,  the  chairman  of  the  meteorological  committee  of  the 
Chamber  of  Commerce,  is  deeply  interested  in  the  service^  and  gives  his 
personal  attention  to  the  station,  with  the  view.of  rendering  such  assist- 
ance as  may  be  necessary  from  time  to  time. 

Meteorological  summary. 


Year. 


Month. 


Mean  bar- 
ometer. 


Mean  ther- 
mometer. 


Total  rain- 
fall. 


Prevailing  wind.  ' 


1871.. 

October 

30.152 
30.135 
30.208 
30.218 
30.082 
30.149 
30.080 
30.048 
".       30.042 
30.025 
30.092 
30.072 

60 

48 

33 

31 

36 

37.6 

57.8 

67 

75 

80.1 

78.6 

66.1 

Inches. 
1.80 
4.18 
3.27 
.60 
1.67 
1.47 
5.14 
4.70 
3.81 
7.01 
2.21 
1.62 

East-southeast.  ' 

November. 

Southeast. 

December 

South-6outhw€Mst. 

1872.. 

January. 

South-son  tb  east. 

February 

East-northeast. 

March 

April 

South, 
Southeast. 

May 

West. 

June 

July 

Auirust 

Southwest. 
Southwest. 
South. 

September 

Annual  mean... 

South. 

30.109 

• 

55.9 

37.48 

Southeast. 

The  observer  at  this  station  has  taken  unusual  pains  in  the  prepara- 
tion of  his  monthly  statements  for  publication,  and  has  thereby  made 
them  of  special  value  for  future  reference. 


CLEVELAND,  OHIO. 

[Latitude,  41°  30' ;  longitude,  81°  36'.] 

No  chan|;;e  has  been  m^e  in  the  location  of  the  office  at  this  station, 
nor  has  it  been  inspected  since  the  date  of  last  report.  The  condition 
of  the  instruments  and  office  is  reported  good  by  the  observer.  The 
station  is  supplied  with  a  large  standard  wind- vane,  and  with  the  tele- 
scopic rod  and  standard  self-registering  attachment  to  the  anemometer. 

Full  reports  from  all  stations  were  received  and  published  until  June 
30,  1872.  From  that  date  until  September  1,  none  were  received. 
Since  September  1,  fifty -two  reports  were  received,  but  not  with  suffi- 
cient regularity  to  make  them  of  value.    It  is  hoped,  however,  that  the 
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telegraphic  facilities  will  be  increased  in  a  short  time,  so  as  to  insure 
satisfactory  work  at  this  station. 

During  the  year,  four  thousand  six  hundred  and  seventy-one  bulle- 
tins and  one  thousana  five  hundred  and  sixty-five'  maps  have  been 
issued,  and  three  thousand  and  eighty-three  reports  furnished  the  press. 
But  little  use  was  made  of  the  press  reports,  as  the  papers  only  published 
them  at  rare  intervals.  All  the  principal  dailies,  however,  publish  the 
probabilities  when  received. 

Sergeant  Theodore  Mosher  was  in  charge  of  station  until  transferred 
to  Chicago,  July  17,  1872.  He  was  succeeded  by  Sergeant  James 
Mackiutosh.  Both  men  have  given  entiresatisfaction,  and  have  rendered 
their  reports  promptly  and  neatly.  Private  Cradg,  the  assistant  at  date 
of  last  report,  was  relieved  for  misconduct,  February  12,  1872,  and 
succeeded  by  Private  E.  Moran,  who  still  remains. 

Twent^^-seven  cautionary  signals  were  displayed  between  October 
23,  1871,  and  September  1, 1872.  Upon  the  result  of  the  several  dis- 
plays, the  observer  reports  as  follows : 

October  30,  1871. — Steamer  Benton,  Captain  McGregor,  and  several  sailing-vessels 
remained  in  port  on  account  of  the  signal  flying. 

Xovetnber  1,  1871. — Steamer  Meteor,  Captain  Wilson,  remained  in  port  until  9  a.  m., 
when  she  went  out  while  the  signal  was  still  up,  but  had  to  SBturn.  A  number  of  sail- 
ing-vessels also  remained  in  on  account  of  the  warning. 

November  16, 1871.— Schooner  H.  C.Williams,  Captain  Fuller,  saw  signal  being  hoisted, 
but  left  port.  She  was  obliged  to  put  back  about  7  p.  m.,  and  in  endeavoring  to  enter 
the  harbor,  struck  against  the  pier  and  went  down,  one  of  the  crew  being  drowued.  A 
number  of  steamers,  schooners,  &c.,  staid  in  on  acccount  of  the  warning  given. 

November  19, 1871.— Two  schooners  and  one  brig  remained  in  port  on  account  of  signal 
flying. 

December  4,  1H71. — Severe  storm  ;  no  damage  reported. 

December  6,  1871. — Very  heavy  wind,  blowing  in  heavy  gusts. 

April  4,  1872. — ^Jhe  schooners  Wanderer  and  Traveler,  which  were  just  leaving  port, 
returned  and  staid  in  on  account  of  the  warning,  and  thus  escaped  the  gale. 

The  observer  reports  that  he  is  frequently  called  upon  by  sailors  and 
others  for  information,  and  Aiat  many  of  them  bring  aneroid  barometers 
to  his  ofiice  for  adjustment  and  comparison. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  raiu- 
•       faU. 

Prevailing  wind. 

< 

1871.. 

October ...... ..-_.. 

30.04 
30.03 
30.00 
30.06 
30. 02 
30. 074 
30. 018 
29.966 
29. 953 
29.968 
30.029 
29.984 

55.0 
37.0 
26.3 
25.0 
25.0 
28.3 
49.3 
58.4 
69.0 
73.9 
73.7 
64.9 

Inches, 

.60 

2.42 

.84 

2.00 

.80 

1.30 

'      2.22 

3.99 

2.68 

6.19 

4.53 

3.47 

Southeast. 

November .-.. 

Northwest- 

December ...... .... 

Southwest. 

1872.. 

Januarv 

Sou  th  wpftt. 

February- .. ..... 

Northeast. 

March ...... ........ 

Northwest. 

April 

Southeast. 

Mav 

Southeast. 

June 

Southwest. 

Julv-. 

Northwest. 

Auifust -•-..- .. 

Northwest. 

September ......... 

Southeast. 

Annual  mean.... 

30.012 

48.8 

31.04 

Southerly. 

The  winds  considered  dangerous  at  this  station,  by  sailors,  are  those 
from  the  northeast,  north,  and  northwest,  especially  the  latter,  with  a 
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volocity  of  twenty  miles  and  upward  per  hour.    Southeasterly  winds 
are  not  considered  dangerous,  unless  accompanied  by  snow  and  fog. 

COEINNE,  UTAH. 

[Latitude,  41°  30' ;  longitude,  112^  18'.] 

"No  change  has  been  made  in  the  location  of  the  office  at  this  station. 
Reports  from  ten  stations  have  been  received  here,  except  during  the 
X)eriod  from  June  30  to  September  1, 1872,  when  the  only  ones  received 
were  those  from  Fort  Benton  and  Virginia  City,  which  are  regularly 
transferred  here  to  Chicago. 

Six  hundred  and  twenty-three  bulletins  have  been  issued  during  the 
year,  and  two  hundred  and  thirty-one  reports  furnished  the  local  paper. 
A  large  wind-vane  has  been  erected  on  a  substantial  platform  since  last 
report ;  but  other  than  this,  the  instruments  remain  the  same,  and  are 
reported  in  good  condition. 

Sergeant  William  McElroy  was  in  charge  of  station  until  July  17, 1872, 
when  he  was  transferred  to  Buffalo,  and  was  succeeded  by  Sergeant  S. 
W.  Beall.  All  reports  have  been  forwarded  promptly  and  in  proper 
form,  and  the  duties  of  the  station  performed  satisfactorily. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fan. 

Prevailing  wind. 

1871.. 

October ...... 

29.936 
29.859 
29.944 
30. 183 
30. 031 
30.033 
29.945 
.   29.985 
29.993 
30.012 
30.039 
30.073 

44.0 
34.4 
30.*4 
26.6 
34.5 
40.5 
45.6 
58.4 
69.0 
75.0 
72.3 
59.9 

IncKes. 

.35 
3.22 
4.04 

.70 
2.42 

.55 
1.43 
2.66 

.47 

.11 
1.04 

.14 

■ 
North. 

November 

Northeast. 

December .-.- 

Southwest. 

1872.. 

January -. .-.. 

North. 

February ...._.. .... 

North-northeast. 

March 

Northwest. 

April .--.- 

North. 

Mav  .- - 

Northwest. 

June 

South. 

July * 

AUffURt 

North. 
North-northwest. 

September 

North. 

Annual  mean 

30.003 

49.2 

17.13 

North. 

DAVENPORT,  IOWA. 

[Latitude,  41°  30' ;  longitude,  90°  36'. 

• 

The  location  of  the  office  has  not  been  changed  during  the  year,  nor 
is  a  change  considered  desirable,  as  it  is  in  the  business  center  of  the 
city.  Kepofts  from  twenty-five  stations  were  received  daily  until  July 
1, 1872.  From  that  date  nothing  was  received  except  the  river  reports 
from  sixteen  stations  eaeh  afternoon,  until  August  21,  when  a  circuit 
was  arranged  from  Chicago  to  Saint  Louis,  passing  through  this  station, 
by  which  means  it  was  to  be  supplied  regularly  with  twenty-five  reports. 
Up  to  the  present  date  the  telegraphic  service  at  the  station  has  been 
very  unreliable,  but  there  is  a  reasonable  prospect  of  speedy  improve- 
ment in  this  respect. 
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During  the  year  two  thoasand  six  hundred  and  five  bulletins  have 
been  issued,  and  six  hundred  and  seventy-five  reports  furnished  the 
press.  The  leading  papers  publish  the  river  reports,  the  probabilities, 
and  the  monthly  statements  regularly,  and  the  tabular  reports  occasion- 
ally.   No  maps  have  been  issued. 

The  station  has  been  twice  inspected  since  the  date  of  last  annual  re- 
port, once  in  December,  1871,  and  again  in  August,  1872.  At  the  first 
inspection  the  office,  instruments,  and  records  were  found  in  excellent 
condition.  At  the  second  one  numerous  irregularities  were  discovered 
and  corrected. 

Sergeant  George  H.  Eichmond  was  in  charge  of  station  until  relieved 
on  account  of  ill-health,  February  3, 1872.  He  was  succeeded  by  Ser- 
geant D.  S.  Pullen,  who  remained  until  relieved  for  misconduct,  June  8, 
1872,  and  since  that  date  Sergeant  Max  Marix  has  been  in  charge.  Be- 
ports  are  now  forwarded,  promptly  and  neatly.  In  reference  to  the 
character  of  the  observer,  the  inspecting  officer  remarks: 

The  sergeant  in  charge  of  this  station  is  an  industrious  and  steady  man,  and  is  well 
spoken  of  by  the  secretary  of  the  Board  of  Trade.  He  has  had  much  to  contend  with  on 
account  of  the  bad  name  the  office  had  obtained  from  his  immediate  predecessor,  and 
also  much  back  work  to  do  chargeable  to  the  same  account. 

Private  E.  Lloyd  was  the  assistant  until  called  in  for  promotion,  Feb- 
ruary 10, 1872.  Two  other  men  were  sent  and  relieved  in  rapid  succes- 
sion, on  account  of  ill-health.  The  present  assistant.  Private  W.  D. 
Wright,  has  been  on  duty  since  June  1,  and  gives  satisfaction. 

Biver  reports  are  made  from  this  station,  the  gauge  used  being  one 
constructed  by  the  United  States  Engineer  Corps.  The  anemometer  is 
provided  with  the  standard  self-registering  attachment.  All  instru- 
ments are  reported  to  be  in  good  condition.  A  large  wind-vane  has 
been  erected  since  last  report,  which  indicates  the  direction  of  the  wind 
upon  the  ceiling  of  the  office-room,  in  the  authorised  manner. 

Meteorological  summary. 


Year. 

Month. 

Mean 
barometer. 

Mean  ther- 
mometer. 

Tot»al  rain- 
fall. 

Prevailing  wind. 

1871.. 

October 

30. 050 
30. 132 
30. 173 
30. 176 
30. 070 
30.120 
29. 967 
29.978 
29.966 
29. 982 
30.051 
29. 978 

54.4 
3.3.6 
20.5 
23.0 
■27.8 
33.3 
50.9 
61.5 
73.2 
76.3 
74.6 
64.6 

Inches. 
3.19 
3.33 
1.61 
.13 
.10 
1.82 
5.06 
4.46 
3.78 
3.80 
8.91 
5.30 

Southwest. 

1872  . 

November 

December 

January  .......... . 

East-northeast. 
W  est-southwest. 
West-southwest. 

February ...... . 

Northeast. 

March 

Northwest. 

April ......  ... -. 

Southwest. 

Mav  ......  ......... 

Northwest. 

June 

Southwest. 

July 

Northwest. 

August ......  ...... 

Southwest. 

Sentember 

Southwest. 

Annual  mean 

r 

30. 054 

49.5 

41.49 

Southwest. 
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DEJSrVER,  COLORADO. 

The  office  is  located  on  G  street,  near  Larimer,  in  the  business  part  of 
the  city,  but,  as  the  rent  is  high,  the  observer  has  been  ordered  to  re- 
move as  soon  as  a  more,  suitable  location  can  be  obtained.  The  wind- 
vane,  (small  pattern,)  anemometer,  and  rain-gauge  are  well-exposed  on 
the  roof  of  building,  and  the  shelter  is  of  the  authorizexi  form.  The  sta- 
tion has  not  been  visited  by  an  inspecting  officer.  It  was  established 
by  Sergeant  Henry  Fenton,  and  reports  commenced  iNovember  20, 1871, 
and  have  been  sent  regularly  since  that  date,  with  the  exception  of  the 
midnight  and  morning  reports  since  July  1, 1872,  delayed  on  account 
of  telegraph  office  being  closed. 

The  station  is  supplied  with  one  barometer,  (Green's  standard,)  one 
thermometer,  one  hygrometer,  one  Eobinson  anemometer,  one  wind- 
vane,  one  rain-gauge,  one  maximum  and  one  minimum  thermometer,  all 
in  good  condition,  except  the  last-named,  which  is  broken. 

During  the  year  one  thousand  andfttwenty-six  bulletins  have  been 
issued,  and  one  hundred  and  thirty-five  reports  furnished  the  press. 

Latitude  of  station 39©  44' 

Lo n  gi  t  ud  e 104°  58' 

Elevation  of  barometer  above  sea-level 6, 267  feet. 

There  is  no  assistant  at  the  station,  and  no  reports  are  received  from 
other  stations. 

Meteorological  summary. 


Year. 

Month. 

Mean 
barometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wind. 

1871.. 

October 

• 

Inches, 

November 

December 

January 

29.706 
29.788 
30.027 
29.891 
29.959 
29.889 
30.009 
^.049 
30  101 
30. 124 
30.066 

23.4 
29.2 
23.8 
33.7 
36.2 
46.1 
57.7 
67.2 
69.3 
69.  H 

ho  A 

South. 

South. 

1872.. 

.55 
.22 
1.71 
2.09 
3.74 
2.07 
2.69 
1.65 
1.57 

South. 

February 

South. 

March 

South. 

April 

North. 

Mav 

North. 

Jane  .- 

South. 

Jnly 

South. 

August  .---. 

South. 

September 

South. 

Mean  for  11  months. 

29.964 

47.0 

16.29* 

South. . 

Amount  for  nine  month«. 


DETEOIT,  MICHIGAN. . 

[Latitude,  42^  18' ;  longitude,  83°  00'.] 

No  change  has  been  made  in  the  location  of  the  oflSce  at  this  station, 
nor  is  any  considered  necessary  at  present.  Full  reports  were  received 
until  June  30,  1872,  and  published  in  the  usual  manner.  From  that 
date  until  September  1  the  only  reports  received  were  those  from  Grand 
Haven.    Since  September  1  fifty -two  reports  have  been  received  three 
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times  each  day  when  the  telegraph-line  over  which  they  are  transmitted 
is  in  good  order.  Some  irregularities  ia  this  respecthave  occurred  which, 
it  is  hoped,  time  will  correct. 

During  the  year  seven  thousand  two  hundred  and  three  bulletins  and 
three  thousand  two  hundred  and  six  maps  have  been  issued,  and  one 
thousand  three  hundred  and  sixty-eight  reports  furnished  the  press. 
The  leading  daily  papers  publish  the  tabular  reports,  probabilities,  and 
monthly  statements  .regularly,  and  manifest  a  gratifying  interest  in  the 
development  of  the  service.  • 

The  station  is  provided  with  a  large  wind-vane  and  with  the  tele- 
scopic rod  and  the  standard  self-registering  attachment  to  the  anenio- 
meter.  The  station  has  not  been  regularly  inspected  during  the  year, 
but  was  visited  by  an  officer  and  f^und  in  excellent  condition,  with  the 
records  neatly  kept  and  up  to  date,  and  instruments  well  exposed  and 
cared  for.  • 

Twenty-five  cautionary  signals  have  been  displayed  here  since  the 
date  of  the  last  annual  report^ 

Sei'geaut  Allen  Buell  was  relieved  October  16, 1871,  by  Sergeant  F. 
Mann,  who  still  remains  in  charge,  and  has  given  full  satisfaction,  by 
the  manner  in  which  his  duties  have  been  performed.  Private  Mc- 
Govern  was  r^ieved  as  assistant  April  16, 1872,  by  Private  Stromber- 
ger.  The  report  of  the  number  of  maps  and  bulletins  issued  gives 
evidence  of  the  amount  of  work  done  and  of  the  energy  of  the  observer. 

Eeports  from  Grand  Haven  and  Alpena  are  transferred  here  to  the 
New  York  circuit. 

Meteorological  summary. 


Year. 

• 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  -wind. 

1871.. 

October ...--- 

29.997 
30. 040 
29.990 
30.040 
•30.020 
30. 054 
29.976 
29.936 
29.92:^ 
29.920 
29.990 
29. 944 

55 

33 

23 

23 

23 

25.6 

46.8 

56.8 

68.3 

72.8 

71.6 

62.6 

InchtH, 
.      .69 

•  2.76 
1.88 
1.05 
.69 
1.22 
2.15 
5.64 
2.85 
2.63 
2.60 
3.84 

Southwest. 

1872.. 

November 

December 

January  

February 

Northwest. 
West. 
Southwest. 
Northwest. 

March 

West. 

April 

Cast. 

May 

West. 

June 

July 

Southwest. 
Southwest. 

August 

Son  th  west. 

September 

Southwest. 

• 
Anunalmean 

29.986 

46.8 

28.00 

Southwest. 

.  DU  LUTH,  MINl^ESOTA. 

[Latitude,  46°  48' ;  longitude,  92°  06'.] 

The  office  remains,  as  at  last  report,  in  Edmund's  Block.  The  only 
reports  received  ve  those  from  Saint  Paul.  Eight  hundred  and  fifteen 
bulletins  have  been  issued  and  seven  hundred  and  fifty-five  reports, 
furnished  the  press. 

The  station  is  supplied  with  a  large  standard  wind-vane  and  with  the- 
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telescopic  rod  and  the  standard  self-registering  attachment  to  the  anemo- 
meter. The  necessary  apparatus  for  displaying  cautionary  signals  was 
furnished  the  station  in  May,  1872,  but  up  to  tMs  date  only  two  signals 
have  been  ordered. 

Sergeant  A.  B.  Williams  was  in  charge  of  statipn  until  June  1, 1872, 
when  he  was  relieved  by  Sergeant  John  Dascomb. 

From  July  1  to  September  16,  1872,  morning  and  midnight  reports 
were  sent  very  irregularly,  as  the  telegraph-ottice  was  seldom  open  at 
the  hours  for  reporting.  Since  September  16,  arrangements  have  been 
made  by  which  this  difficulty  is  removed,  and  these  important  reports 
will  be  received  hereafter  with  greater  regularity,  it  is  hoped. 

Meteorological  summary. 


Year. 

Month. 

• 

Mean  bar- 
ometer. * 

29.990 
30. 113 
30. 069 
30.061 
29.989 
30. 117 
29. 916 
29. 947 
29. 858 
29. 891 
29. 932 
29.849 

• 

Mean  ther- 
mome|ttr. 

Total  rain- 
faU. 

Prevailing  wind. 

1871.. 

October 

45.0 
28.0 
7.7 
13.4 
18.2 
18.7 
37.0 
46.4 
59.6 
66.8 
68.1 
55.7 

4.19 

1.47 

2.05 

'     .86 

.46 

.85 

1.80 

4.62 

4.46 

« 
Northwest. 

November 

December 

Northwest. 
South  west. 

1872.. 

January  ...-. 

Southwest. 

February  

March 

Northeast. 
Northwest. 

April 

Northeast. 

May 

Northwest. 

■  June 

Nnrth  -nnrth  AAAt. 

July 

5. 83  1  North-northeast. 

Aniriist  ..--- 

2. 84     North-northeast. 

Sei)teraber 

Annaal  mean 

5. 01     North-northwest. 

29. 978 

38.7 

34.44 

•Northeasterly. 

The  observer,  in  his  semiannual  report  of  January  1, 1872,  says: 

Toward  the  last  four  m6nthH  before  the  close  of  navigation,  very  few  captains  left 
the  harbor  without  calling  at  this  office  for  information.  They  all  have  perfect  confi- 
dence in  our  weather  reports  and  consider  them  a  great  benefit  to  lake  navigation. 


ESCAjSTABA,  MICHIGAN. 

[Latitude,  46°  36';  longitude,  87°  06'.] 

No  change  has  been  made  in  the  location  of  the  oflSice  at  this  station 
since  last  report,  nor  is  any  considered  desirable.  Up  to  January  %  1872, 
reports  from  ten  stations  were  sent  to  this  station,  but,  owing  to  the  irreg- 
ularity^ with  which  they  were  received,  their  transmission  was  discon- 
tinued on  the  date  named.  Three  hundred  and  one  bulletins  have  been 
issued  during  the  year.  No  cautionary  signals  have  been,  displayed, 
nor  press  report  pulilisbed,  except  the  monthly  statements  occasionally. 
The  station  is  supplied  with  a  large  standard  wind-vane  and  the  tele- 
scopic rod  and  the  standard  self-registering  anemometer  attachment. 
All  the  instruments  are  reported  in  good  condition. 

From  July  1  until  September  16,  1872,  the  morniag  and  midnight 
reports  were  delayed  on  account  of  the  telegraph-office  being  closed  at 
the  hours  of  report,  but  since  that  date  this  difficulty  has  been  removed. 

Sergeant  J.  N.  Martin  was  in  chai  ge  of  the  station  until  September  4, 
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1872,  when  he  was  relieved  by  Sergeant  Eobert  J.  Bell.  Sergeant  Martin 
performed  his  duties  in  a  manner  satisfactory  to  his  superiors,  and  was 
relieved  at  his  own  request. 

Meteorological  summary. 


Year. 

Month. 

Meau  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 
1872.. 

October 

November 

December 

JaDuarv  ...- 

29.93 

30.09 

30.04 

30.02 

30.00 

30. 077 

29.937 

29. 921 

29.864 

29. 918 

29.977 

29.868 

47.0 
32.0 
11.3 
17.0 
20.0 
16.2 
36.5 
49.8 
63.0 
67.0 
66.7 
57.5 

Inches. 
2.94 
1.94 
1.41 
.99 
1.19 
1.24 
1.50 
7.21 
2.45 
7.11 
2.87 
3.97 

South. 
Northwest. 
West. 
West. 

February 

South. 

March •>.....  -... 

West. 

April 

South. 

Mav 

Northeast. 

JuDe 

South. 

July 

South. 

August 

South. 

ScDteniber  .--- 

North. 

Annual  mean 

29.970 

40.3 

34.73 

South. 

FORT  BBNTOl!f,  MONTAJJ^A  TERRITORY. 

This  station  was  established  by  Sergeant  William  F.  Slater,  and 
reports  were  first  made  November  25, 1871.  Owing  to  the  uncertainty 
of  telegraphic  communication  with  a  location  so  far  removed  from  the 
settled  portion  of  the  country,  there  has  been  much  irregularity  in  the 
.transmission  of  reports,  especiallj-  since  July  1, 1872,  as  the  telegraph- 
ofiice  has  been  closed  at  the  hours  for  sending  the  morning  and  midnight 
reports,  and  they  have  been  sent  at  such  times  as  the  operator  found  it 
convenient  to  be  at  his  post.  Tins  difficulty  has  rendered  the  position 
of  the  observer  an  uncomfortable  one,  by  cutting  him  otf  from  regular 
correspondence  with  his  associates,  which  was  possible  so  long  as  he 
was  free  to  file  his  reports  at  the  same  hours  with  his  widely-scattered 
comrades.  The  office  was  first  located  outside  of  the  fort,  but  that  posi- 
tion being  unsafe,  the  observer  moved  within  the  fort,  and  still  remains 
there.  All  mail-reports  have  been  forwarded  regularly  and  in  proper 
shape,  and  the  attention  to  duty  of  the  observer  has  been  unremitting. 
No  reports  were  received  here  and  no  bulletins  issued  or  published,  the 
station  being  one  of  observation  and  report  only. 

It  is  prpvided  with  a  complete  set  of  standard  instruments,  the  wind- 
vane  used  being  of  the  small  model.*  All  instruments  are  reported  in 
good  order.  The  station  has  not  been  inspected  since  its  establishment, 
but  an  officer  is  now  on  his  way  to  visit  it. 

Latitude  of  station 47°  52' 

Longitude  of  station llQo  40' 

Elevation  of  barometer  above  sea-level 2, 674  feet. 

No  description  of  office  has  been  furnished.  The  thanks  of  the  office 
are  due  to  the  commanding  officer  and  to  the  post  quartermaster  for 
valuable  assistance  in  fitting  up  the  station. 
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Year. 


1871. 
1872. 


Meteorological  summary. 


MoDtk. 


I 

I  Mean  bar- 
!     ometer. 


December 

January  

February  

March 

April 

May 

June 

July.../. 

August 

September 

Mean  for  ten  months 


30.22 

30.09 

29.83 

29.99 

29.92 

29.98 

29.96 

30. 024 

30.013 

29.923 


29.995 


I 


Mean  ther- 
mometer. 


7.6 
18.5 
26.0 
36.7 
43.6 
55.1 
63.7 
61.4 
65.5 
55. 1 


Total  rain- 
fall. 


Inches. 

1.30 
.27 
.34 
.82 
.67 
.64 

1.14 

4.62 
.61 

1.82 


43.3 


Prevailing  wind. 


Southwest. 
Southwest. 
Southwest. 
Southwest. 
Southwest. 
Southwest. 
Southwest. 
Southwest. 
Southwest. 
Southwest. 


12.23  !  Southwest. 


FORT  SULLY,  DAKOTA  TERRITORY. 

The  office  at  tbis  station  is  in  the  same  room  as  the  telegraph-office, 
and  within  the  walls  of  the  fort.  The  shelter  is  a  inoditication  of  the 
standard  form,  and  the  best  that  could  be  constructed  under  the  cir- 
cumstances. The  anemometer  and  wind- vane  (small  pattern)  are  well 
exposed  on  a  strong  platform  on  the  roof  of  the  ofQce-building,  and  are 
reached  by  means  of  a  rude  stairway  or  ladder  from  one  window  of  the 
room.  The  rain-gauge  is  well  exposed  on  the  parade-ground.  The 
station  is  supplied  with  one  barometer,  one  thermometer,  one  hygrom- 
eter, one  maximum  and  one  minimum  thermometer,  in  addition  to  the 
instruments  mentioned  above,  and  all  are  reported  in  good  condition. 

The  station  was  established  by  Sergeant  George  Prender,  who  still 
remains  in  charge,  and  who  has  performed  his  duties  in  a  satisfactory 
manner.  Reports  commenced  May  1, 1872,  and  have  been  sent  as  regu- 
larly since  that  time  as  telegraphic  facilities  would  permit.  Owing  to  the 
isolated  and  unprotected  condition  of  the  line  from  Yankton  to  the 
Fort — a  distance  of  two  hundred  and  thirty  miles — frequent  accidents 
occur  to  interrupt  communication,  which  render  the  transmission  of  the 
reports  unreliable.  From  July  1  to  September  16, 1872,  the  telegraph- 
office  was  closed  at  the  hours  for  sending  the  morning  and  midnight 
reports,  which  of  course  increased  the  difficulty  of  getting  them  oflf. 
Since  the  latter  date  arrangements  have  been  made  to  keep  the  office 
open ;  but  little  improvement  has  yet  been  made  in  the  work  of  getting 
the  reports  to  Omaha,  where  they  are  transferred  eastward. 

Latitude  of  station. . .   • '   440  39^ 

Longitude  of  station lOOo  4(K 

Elevation  of  barometer  above  sea-level 1, 491  feet. 

!N'o  bulletins  have  been  issued  at  this  station,  as.  no  reports  from 
other  stations  have  been  received. 

General  D.  S.  Stanley,  CTnited  States  Army,  whose  headquarters  are  at 
this  fort,  has  rendered  valuable  assistance  to  ULe  office,  in  providing 
shelter  for  the  observer,  and  has  manifested  his  constant  interest  in  the 
service. 
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Year. 

# 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1872.. 

Mav  -. ..-- 

29.749 
29.646 
29. 702 
29.734 
29. 714 

Inches. 
58. 3                2. 98 

70. 3  2. 34 
73. 5                6. 48- 
72. 2                1. 53 

62. 4  .  21 

Northwest. 

June .  - 

Southeast. 

July 

Southeast. 

August 

Southeast. 

September 

Northwest. 

Mean  for  five  m  on  the . 

29.709 

# 

67.3 

13.54 

Southeast. 

GALVESTON,  TEXAS. 

[Latitude,  29°  l^ ;  longitude,  94°  46'.] 

Ko  change  has  been  made  in  the  location  of  the  office  since  last  report. 
Eeports  from  eighteen  stations  were  received  here,  nntil  July  1,  1872, 
when  the  telegraph  company  discontinued  their  transmission,  and  has 
not  yet  resumed.  The  reports  from  the  station  have  been  forwarded  as 
regularly  as  the  telegraphic  facilities  would  permit.  Since  July  1,  the 
morning  and  midnight  reports  have  been  delayed  by  the  closing  of  the 
telegraph-office  at  the  proper  hours  for  their  transmission. 

During  the  year,  two  thousand  seven  hundred  and  seventeen  bulle- 
tins have  been  issued  and  four  hundred  and  forty  reports  furnished  the 
press.  The  leading  papers  have  published  the  tabular  reports,  the 
probabilities,  when  received,  and  the  regular  qjonthly  statements  fur- 
nished by  the  observer.  The  station  has  been  twice  inspected  during 
the  year,  once  in  October,  1871,  and  again  in  July,  1872.  At  the  time 
of  the  first  inspection,  the  instruments  were  found  badly  placed  and 
the  shelter  for  them  poorly  constructed.  These  errors  were  corrected 
at  once,  and  at  the  time  of  the  second  inspection  office  and  instruments 
were  faund  in  good  order,  and  the  latter  well  exposed  and  cared  for. 
The  anemometer  is  provided  with  the  standard  self-registering  attach- 
ment, and  the  direction  of  the  wind  is  indicated  by  a  large  wind- vane  of 
the  standard  pattern. 

Sergeant  William  Von  Hake,  who  was  in  charge  of  the  station  at  the 
date  of  last  report,  was  relieved  on  account  of  ill-health,  October  2, 1871, 
and  was  succeeded  by  Sergeant  George  S.  Eowley,  who  was  in  turn 
relieved  and  transferred  to  another  station,  February  27, 1872.  Private 
Mclnemey,  the  assistant  at  the  station,  was  promoted  to  the  grade  of 
sergeant,  and  placed  in  charge  on  the  date  last  named,  and  still  remains, 
having  given  full  satisfaction  by  his  mapagement  of  the  station  and 
prompt  rendition  of  all  reports.  He  worked  the  station  alone  for  some 
weeks,  when  the  labor  became  too  arduous  for  one  man,  and  an  assist- 
ant was  sent  from  the  central  office. 

Sergeant  Von  Hake  died  within  a  few  hours  after  his  return  to  Wash- 
ington, and  was  buried  in  the  !J^ational  Cemetery,  on  Arlington  Heights, 
with  appropriate  military  honors.  He  was  a  hard-working,  intelligent 
man,  and  performed  his  duty  zealously  and  well. 

The  station  is  prepared  for  the  display  of  cautionary  signals,  but  none 
have  yet  been  ordered,  owing  to  the  want  of  a  sufficient  number  of  re- 
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ports  from  points  in  the  northern  and  western  parts  of  Texas  to  afford 
a  reasonable  basis  of  observation. 

The  members  of  the  meteorological  committee  have  shown  a  marked 
interest  in  the  station  during  the  year  and  have  frequently  pointed  out 
the  necessity  for  a  greater  number  of  stations  in  the  State. 

The  station  has  been  furnished  with  an  enlarged  rain-gauge,  to  pro- 
vide for  the  heavy  rains  which  prevail  at  certain  seasons  of  the  year. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

• 
Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wind. 

1871 -. 

October . .---. 

30.059 
30.074 
30. 200 
:i0. 230 
30.002 
■     30.082 
30.002 
30.023 
30. 033 
30. 039 
30. 043 
30.024 

72.0 
60.0 
56.0 
50.0 
55.0 
61.4 
71.7 
'   •  78.1 
83.0 
&5.6 
84.9 
82.1 

Inches. 
17.81 
5.67 
2.40 
4.61 
2.27 

•    2..77 
5.96 
2.21 
3.39 
.34 
2.63 
2.33 

East.                   ' 

Novem  ber 

North. 

December 

North. 

1872.. 

Janaary 

North. 

Febrnary 

Southeast. 

March 

Southeast. 

April 

Southeast. 

May 

Southeast. 

June  ......  ........ 

South. 

July 

South. 

VU.J          ..........        .... 

August 

Southeast. 

September ......... 

Southeast. 

Annual  mean 

• 

30.068 

70.0 

52.39 

Southeast. 

GEAND  HAVEN,  MICHIGAN. 

[Latitude,  43°  05' ;  longitude,  86°  13'.] 

The  office  was  removed  August  17, 1872,  to  the  Cutler  House,  at  the 
corner  of  Washington  and  Fourth  streets,  to  get  a  better  exposure  of 
the  instruments  than  could  be  obtained  on  the  building  first  selected. 
The  present  exposure  of  the  wind- vane,  anemometer,  and  rain-gauge  is 
reported  by  the  inspecting  officer  as  excellent.  The  instrument-shelter 
was  reported  defective  in  size  and  position,  and  a  change  has  been  or- 
dered so  as  to  make  it  conform  to  the  standard.  The  new  shelter  will  have 
a  double  wall  of  lattice-work,  with  a  clear  space  of  ten  inches  between 
the  walls.  The  station  is  provided  with  a  large  wind- vane  and  with 
the  standard  telescopic  rod  and  self-registering  anemometer  attach- 
ments. 

During  the  year,  two  thousand  six  hundred  and  fourteen  bulletins 
have  been  issued  and  three  hundred  and  five  reports  furnished  the 
press,  but  very  few  of  which  have  been  published.  Since  July  1, 1872, 
no  reports  have  been  received  at  this  station,  and  the  transmission  of 
the  midnight  reports  from  the  station  has  been  delayed  on  account  of 
the  telegraph-office  being  closed  at  that  hour.  All  other  reports  have 
been  sent  with  a  fair  degree  of  regularity,  except  on  Sundays,  when  the 
telegraph-office  is  usually  closed.  The  station  has  been  in  charge  of 
Sergeant  Frank  F.  Wood  since  its  establishment.  It  was  inspected  in 
September,  1871,  and  several  irregularities  in  the  manner  of  keeping 
the  records  discovered  and  corrected,  but  the  main  part  of  the  work  is 
reported  to  have  been  satisfactorily  pertbrmed. 
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Twenty-five  cautioDary  signals  have  been  displayed  during  the  year. 
The  winds  considered  dangerous  to  navigation  at  this  station  are  re- 
ported to  be  those  from  the  southwest. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Preyailing  wind. 

1871.. 

* 

October ...... ...... 

29.995 
30.074 
:W.020 
30.012 
29.981 
30.  o:i5 

29.933 
29.921 
29.900 
29.911 
29.972 
29.890 

52.4 
33.2 
22.7 
24.4 
21.6 
24.3 
'43.6 
52.9 
64.6 
69.5 
69.5 
60.8 

^  Inches. 
1.75 
2.33 
1.38 
1.54 
.64 
1.64 
2.31 
2.94 

0      2.27 

1.46 

«           6.31 

9.37 

Southwest. 

November  , 

December  .......... 

East.. 
West. 

1872.. 

January  ........... 

West. 

Febrnarv .  ...... 

West. 

March 

West. 

April  .............. 

Southwest. 

Mav '. 

West- 

Jnne ............... 

West. 

Julv  ............... 

South. 

Auimst ......  ...... 

Southwest. 

x&u|^«aou   ......    ...... 

Seutember  .... ..... 

West. 

Annual  mean.... 

29.970 

45.0 

33.94 

West. 

INDIANAPOLIS,  INDIANA. 

[Latitude,  39°  42' ;  longitude,  86°  Q6'.] 

TSo  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  the  date  of  the  last  annual  report.  Reports  from  thirty  stations 
were  received  and  publiahed  here  until  the  suspension  gf  the  circuit 
system,  Jnne  30.  Since  the  resumption  of  the  system,  on  August  21, 
1872,  tweuty-ftve  reports  have  been  regularly  received,  but  during  the 
Interval  between  these  dates  the  station- work  was  limited  to  the  trans- 
mission and  record  of  the  local  reports  alone. 

Six  thousand  and  ninety -three  bulletins  have  been  issued  during  the 
year  and  three  thousand  and  twelve  reports  furnished  the  press.  The 
leading  newspapers  publish  either  the  whole  or  a  synopsis  of  the  tabular 
reports,  as  they  have  space,  the  local  reports  in  full,  and  the  probabilities 
and  monthly  statements  regularly.  Maps  have  not  been  issued.  The 
station  is  provided  with  a  large  standard  wind- vane  and  with  the  stand- 
ard self-registering  anemometer  attaehment. 

It  has'  been  twice  inspected  during  the  year,  once  in  December,  1871, 
and  again  in  September,  1872,  and  the  office  and  instruments  found  in 
good  condition  on  both  occasions.  Sergeant  C.  F.  R.  Wappenhans  re- 
mains in  charge,  and  has  giv^n  full  satisfaction  by  the  regularity  and 
promptness  with  which  he  has  rendered  all  reports.  Both  inspecting 
officers  commend  his  attention  to  duty.  The  assistant,  Private  D.  C. 
Murphy,  is  also  favorably  mentioned. 

In  reference  to  the  interest  manifested  in  the  service  at  this  station, 
the  observer  reports  as  follows,  in  his  monthly  journal  abstracts  : 

January  2, 1872. — A  practical  use  of  the  tabulated  report  is  also  made  by  the  a^ent 
of  the  Western  Union  Railroad  and  Transportation  Company,  and  by  other  freight 
agents  in  settling  claims  of  damage  to  merchandise  by  rain,  &c.,  during  its  transit  over 
their  railroads. 

July  2, 1872. — Several  physicians  have  carefully  noted  daily,  morning  and  evening. 
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the  readings  of  the  barometer,  and  one  assured  me  that  he  altered  his  prescriptions  ac- 
cordingly,  as  he  believes  that  changes  in  atmospheric  pressare  have  a  corresponding 
eil'ect  on  the  state  of  health  of  his  patients. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Moan  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October ^ 

November 

December  ..-.- 

30. 053 
30.065 
30.111 
30. 1.30 
30.008 
30. 043 
29. 960 
29.988 
29.976 
29.964 
30. 032 
♦      29.997 

58.0 

:».o 

28.0 
26.0 
30.0 
35.0 
55.0 
64.0 
74.0 
78.0 
76.0 
67.0 

Inches, 
1.54 
3.52 
2.39 
'      1.17 
1.41 
1.31 
.3.26 
3.22 
3.28 
10.95 
2.69 
§.81 

South. 

Northwest. 

Southwest. 

1872.. 

Januarv  . 

Southwest. 

February  . 

Northeast. 

March 

Northwest. 

April  . 

Southeast. 

May 

West. 

June 

Southwest. 

July K 

August ... . .. 

Southwest. 
Southwest. 

September  ...... 

South. 

Annnal  mean 

30.027 

52.5 

37.55 

Southwest. 

INDIANOLA,  TEXAS. 

The  office  is  located  in  Scliultz's  Building,  on  Main  street,  the  principal 
business  street  of  the  town,  within  convenient  distance  of  the  post  and 
telegraph  offices.  The  roof  of  the  building  commands  the  entire  bay 
and  roadstead  and  the  greater  part  of  the  town;  and  the  wind-vane 
(small  pattern,)  anemometer,  and  rain-gauge,  being  firmly  placed  upon 
an  elevated  platform  on  the  roof,  have  an  excellent  exposure.  The 
shelter  is  of  the  standard  pattern,  and  projects  from  a  window  having  a 
northeastern  exposure. 

The  station  was  established  by  Sergeant  Edward  Lloyd,  and  began 
reporting  May  1,  1872.  From  that  date  until  June  30, 1872,  the  reports 
were  forwarded  with  regularity  by  the  telegraph  company,  but  since 
June  30  the  telegraph-office  has  been  closed  at  the  times  for  sending  the 
morning  and  midnight  reports,  and  they  have  been  seriously  delayed  in 
consequence.  Frequent  accidents  to  the  line  have  also  caused  the  loss 
of  afti^rnoon  reports  since  the  same  date. 

The  station  was  inspected  in  July,  and  the  office  and  instruments 
found  in  good  condition.  The  inspector  reports  that  the  observer  was 
highly  spoken  of  by  the  members  of  the  meteorological  committee  for 
his  fidelity  and  close  attention  to  duty.  ^  No  reports  from  other  stations 
are  received  here,  and  the  only  bulletins  issued  are  those  of  the  local 
observations.  These  have  been  supplied  to  the  ^'  Bulletin,^  a  weekly 
paper,  and* regularly  published. 

Latitude  of  station 28°  31' 

Longitude  of  station 96°  28' 

Elevation  of  barometer  above  sea-level 25  feet 
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Meteorological  summary. 

Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1872.. 

May 

30.038 
30.023 
30. 037 
30. 043 
30. 032 

77.1 
83.0 
84.8 
83.4 
81.5 

Inches. 

1.08 

.86 

1.49 

2.84 

.81 

Southeast. 

June . ........... 

Southeast. 

July 

Southeast. 

An^Bt 

Southeiist. 

September  ..--■.'.  ... 
Mean  for  five  mo . . . 

Southeast. 

30. 035 

82.0 

"    7.08 

Southeast. 

JACKSONVILLE,  FLOEIDA. 

[Latitude,  30<^  15;  longitude,  62°  00'.] 

No  change  in  the  location  of  th6  station. has  been  made  during  the 
year.  Reports  from  ten  Gulf  and  Coast  stations  were  received  here  until 
July  1,  1872,  and  since  which  date  from  those  on  the  Florida  coast 
alone.  Four  thousand  one  hundred  and  nineteen  bulletins  have  been 
issued  and  the  press  regularly  supplied.  A  meteorolo«»ical  committee 
has  been  appointed  by  the  Board  of  Trade,  and  its  members  are  unani- 
mous in  expressing  their  desire  that  the  station  should  receive  more 
reports,  especially  from  points  along  the  coast.  The  office  is  much 
visited  by  people  from  the  North,  temporarily,  stopping  in  the  city,  and 
who  are  desirous  of  knowing  the  state  of  the  weather  at  their  homes. 

The  station  was  inspected  in  March,  and  the  office  and  instruments 
found  in  good  condition.  Sergeant  D.  A.  Daboll  has  remained  in  charge 
during  the  year  and  given  full  satisfaction.  His  conduct  and  close 
attention  to  duty  have  been  commended  by  the  inspecting  officer  and  by 
the  chairman  of  the  meteorological  committee.  Private  J.  H.  Marsh 
was  on  duty  fls  assistant  until  August  9,  when  he  was  ordered  in  for 
promotion,  and  succeeded  by  Private  Simons. 

The  station  is  provided  with  the  large  standard  wind- vane  and  w^th 
the  standard  telescopic  rod  and  self-registering  attachments  •  to  the 
anemometer. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

Octoher 

30. 131, 
30. 091 
30. 226 
30. 174 
29.993 
30.102 
30.113 
30.089 
30. 072 
30.089 
30. 062 
30.065 

73.5 
65.4 
55.4 
52.7 
53.9 
59.1 
73.5 
78.3 
81.0 
83.4 
81.4 
77.7 

Inches. 
3.62 
3.63 
2.65 
3.44 
2.70 
7.32 
2.39 
1.25 
6.97 
2.92 
6.41 
10.65 

Northeast. 

• 

November 

December . 

Northeast. 
Northwest. 

1872.. 

January 

Northwest. 

February  

Southwest. 

March  ......... . 

Nort  heast. 

April 

NorthuiLHfc. 

May 

Sou  t  h  w(>st. 

■"■'**j  .---.. ...... .. 

June 

July 

Southwest. 
Southeast. 

August 

Seutember 

Northeast. 
Northeast. 

Annual  mean 

30.101 

69.6 

53.95 

Northeast. 
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KEOKUK,  IOWA.  • 

[Latitude,  40°  18';  longitude,  91^  30'.] 

The  location  of  the  office  remains  unchanged  since  the  date  of  last 
report.  Beports  from  twenty-six  stations  were  received  here  frooi  that 
date  until  July  1  and  since  August  21, 1872.  During  the  interval  the 
only  reports  received  were  those  from  sixteen  river  stations  each  after- 
noon, which  were  sent  from  Chicago  after  concent^r^tion  there. 

Three  thousand  seven  hundr^  and  sixty-three  bulletins  were  issued 
and  seven  hundred  and  twenty  reports  furnished  the  press.  The  news- 
papers publish  the  river  reports  and  the  local  observations  regularly, 
and  also  the  probiibilities  when  received.  River  reports  have  been  made 
regularly,  the  gauge  used  being  constructed  in  accordance  with  plans 
furnished  from  the  central  office.  Owing  to  its  improper  location  it 
was  injured  by  floating  bodies  in  the  river,  and  is  now  out  of  repair,  and 
a  graduat-ed  scale  on  the  pier  of  the  railroad-bridge  is  used  for  the  read- 
ings. The  station  has  been  twice  inspected  during  the  year,  once  in  De- 
cember, 1871,  and  again  in  August,  1872.  At  the  first  visit  several  ir- 
regularities were  discovered  in  the  location  and  care  of  instruments  and 
books  'y  but  the  office  was  neatly  kept  and  the  observer  and  his  assist- 
ant attentive  to  duty.  At  the  second  visit  of  the  inspector  the  office 
was  found  in  good  condition,  but  some  change  was  made  in  the  manner 
of  caring  for  the  instruments. 

Sergeant  A.  C.  Barclay  was  relieved '  from  charge  of  the  station 
for  misconduct,  November  27,  1871,  and  was  succeeded  by  Sergeant  C. 
E.  Daw,  who  still  remains.  Private  Warren  was  on  duty  as  assistant 
until  called  jn 'for  promotion.  His  successor  was  relieved  for  miscon- 
duct, August  31,  1872.  Private  W.  O.  Bailey  is  now  on  duty  as 
assistant. 

In  addition  to  the  instruments  reported  on  hand  at  last  report,  the 
station  is  supplied, with  the  large  standard  wind- vane  and  with  the 
standard  self-registering  attachment  to  the  anemometer^ 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  raiu- 
faU. 

Prevailing  wind. 

1871.. 

October 

29.997 
30.039 
30.095 
30. 117 
29. 964 
30.035 
29.904 
29.906 
29.883 
29.892 
29.945 
29.906 

57.3 
30.5 
25.8 
25.8 
'       30.4 
35.0 
53.9 
64.5 
7.5.2 
78.6 
77.3 
68.2 

Inches 
5.22 
2.89 
1.46 
.07 
.39 
2.8^ 
3.66 
3.70 
5.81 
6.77 
1.97 
2.26 

South. 

No  veniber 

Northwest. 

December ..-.. 

Northwest. 

1872.. 

January...... ...... 

West. 

•  Febniai*v. 

Southeast-. 

March 

Northwest. 

April 

Southwest. 

May 

June 

West. 
South. 

July :.... 

Northwest. 

Ausrnst 

South. 

September 

South. 

Aunnal  mean 

B 

29.972 

51.9 

37.08 

Westerly. 
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KEY, WEST,  FLORIDA. 

[Latitude,  24^  36';  longitude,  8P  48'.] 

The  office  at  tliis  station  was  removed,  Marcli  1st,  to  the  Louvre 
House,  on  Front  street,  and  is  on  the  third  floor.  The  cupola  of  the 
building  is  used  for  the  instrument-shelter,  and  upon  its  roof  the  wind- 
vane,  (large  pattern,)  anemometer,  and  rain-gauge  are  exposed.  The 
present  location  is  a  good  one,  and  well  adapted  for  the  display  of 
cautionary  signals,  when  it  is  considered  advisable  to  send  them  to 
this  station.         ^  * 

Three  thousand  nine  hundred  and  flfty-nine  bulletins  have  been 
issued  during  the  year,  and  the  local  observations  have  been  regularly 
published  by  the  newspaper  at  the  station.  An  inspecting  officer  vis- 
ited the  station  in  February,  1872,  and  reported  office  and  instruments 
in  good  condition.  It  was  upon  his  suggestion  that  the  location  of  the 
office  was  changed,  and  the  new  one  was  fitted  up  under  his  personal  su- 
pervision. The  anemometer  is  provided  with  the  standard  self-registering 
attachment.  The  duties  of  the  station  were  performed  by  a  citizen  from 
the  death  of  Sergeant  John  R.  Allen,  October  12, 1871,  until  the  arrival 
of  his  successor.  Sergeant  M.  J.  Shanefelter,  in  November.  Of  the  con- 
duct of  Sergeant  Shanefelter,  the  inspecting  officer  remarks : 

The  sergeant  in  charge  of  this  station  bears  a  most  excellent  character  in  the  com- 
munity, and  from  my  own  observation  I  perceive  that  he  is  both  faithful  and  zesdons 
in  the  performance  of  his  duties. 

Upon  the  suggestion  of  an  inspector,  an  assistant  was  sent  to  the 
station  March  7, 1872.  He  was  relieved  for  misconduct  May  28, 1872, 
and  was  succeeded  by  Private  W.  A.  Chapman,  who  still  remains. 
Much  valuable  assistance  to  the  observer  has  been  rendered  by  General 
R.  B.  Ayres,  commanding,  and  Lieutenant  C.  W.  Hobbea,  quartermaster 
of  the  post  at  Key  West. 

•  ,         * 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October 

29. 980 
30. 010 
30.160 
30. 120 
30. 028 
30.070 
30. 05C 
30. 065 

:w.063 

30. 081 
30.025 
29.987 

81.0 
76.0 
7L0 
6H.  0 
68.0 
73.0 
79.0 
79.8 
83.4 
83.5 
84.3 
B4.1 

Inches. 
3.25 
1.90 
3.32 
1.60 
7.^19 
1.04 
.08 
1.01 
2.14 
6.92 
4|.89 
a  15 

East. 

November 

Northeast. 

December 

Northeast. 

1872.- 

January  

North. 

February ^.. 

March 

April 

Northeast. 

East. 

East. 

May 

East. 

June 

Eii-st. 

July 

East. 

August 

East. 

September 

East. 

Annual  mean 

30. 054 

77.6 

36.49 

East. 

31  w 
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KNOXVILLE,  TENNESSEE. 

[Latitude,  35°  56' ;  longitude,  &2P  58'.]  x 

No  cliauge  has  been  made  either  in  the  location  of  the  office  at  tbifi 
station  or  in  the  observer  in  charge.  No  reports  have  been  received 
from  other  stations  since  July  1, 1872,  previous  to  which  date  those 
from  Lynchburgh  were  regularly  received.  No  bulletins  have  been 
issued,  but  one  thousand  one  hnndred  and  forty-eight  reports  of  local 
observations  have  been  furnished  to  the  local  press  and  published  reg- 
ularly. ♦ 

The  station  has  been  inspected  twice  during  the  year,  once  in  Novem 
ber,  1871,  and  again  in  July,  1872,  and  on  both  occasions  the  office  and 
instruments  were  found  in  good  condition.  The  station  is  provided 
with  the  standard  self-registering  attachment  to  the  anemometer.  Ser- 
geant John  K.  Payne,  professor  of  mathematics  at  the  East  Tennessee 
University,  remains  in  charge,  and  has  rendered  all  his  reports  regularly 
and  in  excellent  condition. 

Upon  the  interest  manifested  by  the  public  in  reference  to  the  weather 
reports,  the  observer  says : 

A  very  general  interest  has  been  and  is  manifested  in  the  weather  reports  bv  almost 
aU  classes  of  citizens— 0.  g,,  contractors  in  charge  of  unfinished  buUdings  which  are 
endangered  by  wind  and  rain;  people  contemplating  trips  to  the  country;  men  in 
charge  of  brick-yards,  when  the  hack* is  without  roof,  (as  it  usually  is;)  jobbers  send- 
ing goods  to  country  merchants  by  wagons ;  farmers  with  some  sort  of  exposed  har- 
vests ;  road-builders  with  loose  earth  dumped,  and  liable  to  be  cut  away  by  water 
unless  protected  by  ditches ;  ''committee of  arrangement"  on  pic-nics ;  political  meet- 
ings, camp-meetings,  &c.;  ladies  who  **  think  of  paying  calls  to-morrow,''  f&c.  All 
these  classes,  and  many  more,  have  been  ''  observed  "  to  examine  the  probabilities,  and 
derive  benefit  therefrom. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer 

Meaa  ther- 
mometer. 

58.0 
46.5 
37.0 
32.2 
39.0 
43.5 
59.5 
68.0 
73.0 
78.0 
76.2 
67.7 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October ...-- 

30. 155 
30. 100 
30.190 
30.183 
30.007 
30.080 
30.055 
30.029 
30.020 
30. 010 
30.050 
30.060 

Inches. 
4.28 
2.61 
3.27 
2.99 
2.24 
3.04 
3.61 
2.86 
6.68 
2.29 
6.27 

-    3.89 

Northwest. 

November  - . . . . ,  x  -  - 

Northwest. 

December 

Southwest. 

1872.. 

January ....... 

Northwest. 

February 

Northwest. 

March  ...-. 

Northwest. 

ApriL .............. 

Northwests 

May ....... .... .... 

West. 

June 

July 

Southwest. 
We8t-NW^ 

August. .,-..- .----. 

NortheaBt. 

September 

Northwest. 

Annual  mean 

4 

30.078 

56. 6 

44.03 

Northwest. 

LAKE  CITY,  FLORIDA. 

r 

[Latitude,*  30°  06 ' ;  longitude,  82^  42'.] 

The  location  of  the  office  has  remained  unchanged  daiin^  the  year. 
Until  the  1st  of  July,  the  reports  from  ten  other  stations  were  received 
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and  transferred  to  Key  West  and  Jacksonville  and  northward.  Since 
that  date  the  only  transfers  made  have  beeti  reports  received  from  Key 
West,  Punta  Eassa,  and  Jacksonville.  The  failure  of  the  telegraph 
company,  by  which  communication  is  effected  with  Savannah,  to  keep 
its  office  open  until  the  hour  for  sending  the  midnight  report,  has  com- 
X>elled  the  office  to  transmit  the  nine  o'dock  local  observation,  and  has 
prevented  any  attempt  to  display  cautionary  signals  on  the  coast  of 
Florida.  The  telegraphic  service  of  the  lines  running  south  and  east 
from  Lake  City  has  been  performed  with  regularity,  end  with  as  few 
interruptions  as  could  be  expected,  considering  the  nature  of  the  couAtiy 
through  which  the  line  passes. 

No  bulletins  have  been  issued  during  the  year.  The  principal  value 
of  this  station  consist-s  in  the  fact  of  its  being  the  point  of  transfer  be- 
tween the  land  and  cable  telegraph  lines.  The  station  is  provided  with 
the  large  wind-vane  of  the  standard  pattern,  and  also  with  the  standard 
self-registering  anemometer  attachment.  The  station  was  inspected 
in  March,  1872,  and  the  office  and  instruments  found  in  good  condition. 

Sergeant  J.  E.  Magruder  was  in  charge  until  April  15,  when  he  was 
transferred  to  another  station,  and  was  succeeded  by  Sergeant  Gheorge 
McDonald,  who  was  relieved  July  31, 1872,  by  Sergeant  J.  O'Dowd, 
who  remains  in  charge.  Private  S.  W.  Beall  was  on  duty  as  assistant 
until  April  10,  when  he  was  ordered  in  for  promotion,  and  was  suc- 
ceeded by  Private  Jones. 

Meteorological  summary. 


Tear. 

MoDth. 

• 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wind. 

1871.. 

October 

November  . .... .... 

30.e44 
39. 015 
30. 172 
30.115 
29.961 
30.041 
30.056 
30. 045 
30.027 
30. 048 
30. 019 
30. 018 

71.0 
63.0 
53.0 
49.0 
53.5 
57.6 
71.6 
78.1 
79.3 
'81.2 
79.4 
76.5 

Incke», 
5.03 
3.99 
2. 05 
2.41 
3.02 
9.59 
1.90 
.20 
5,29 
3.86 
5.25 
4.53 

Northeast. 
North. 

December 

Northwest. 

1871.. 

JftrniftTY 

Northwest 

Febmary 

West. 

March  ...-- 

Sonthwest. 

April 

May 

East. 
Southwest. 

June 

Southwest. 

July 

Southwest. 

Auimst  ......  ...... 

Northeast. 

Seotember  ......... 

East. 

Annnal  mean 

• 

30.047 

67.8 

47.12 

Southwest. 

LEAVENWORTH,  KANSAS. 

[Latitude,  39°  31 ' ;  longitude,  94°  44'.] 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  the  date  of  last  report.  Reports  from  fourteen  stations  were  re* 
ceived  here  until  July  1,  1872,  since  which  date  the  reports  from  the 
river  stations  alone  have  been  received  each  afternoon.  During  the 
year  four  thousand  five  hundred  and  ninety-one  bulletins  have  been 
issued,  and  one  thousand  four  hundred  and  ninety-one  reports  furnished 
to  the  press.    One  paper  only,  the  Commercial,  publishes  the  tabular 
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reports,  bat  all  publish  the  monthly  sammaries.  Previous  to  July  1, 
three  papers  gave  the  full  tabular  reports  daily. 

The  station  has  been  twice  inspected  daring  the  year,  once  in  No- 
vember, 1871,  and  again  in  September,  1872,  and  on  both  occasions  the 
office  and  instruments  were  found  in  good  condition.  The  station  is  pro- 
vided with  a  large  standard  wind-vane  and  the  standard  self-registering 
attachment  to  the  anemometer.  Biver  reports  have  been  sent  from  the 
station  since  January  1, 1872,  and  the  observations  are  made  firom  a 
gauge  constructed  in  accordance  with  plans  famished  from  the  central 
office.     This  gauge  has  been  broken  by  drift-wood,  and  needs  repairing. 

Sergeant  George  Boehmer  has  been  in  charge  of  station  since  its  estab- 
lishment, and  has  performed  his  duties  with  marked  intelligence  and 
zeal.  Owing  to  the  increased  amount  of  work  required  by  the  river  ob- 
servations, he  was  supplied  with  an  assistant.  Private  W.  S.  Jewell, 
December  6, 1871,  who  remained  until  called  in  for  promotion,  May  17, 
1872.  The  present  assistant,  Private  E.  W.  McOann,  has  been  compelled 
by  the  sickness  of  the  observer  to  do  all  the  station- work  for  some 
weeks,  and  has  given  satisfaction.  All  mail  reports  have  been  promptly 
and  regularly  furnished  during  the  year,  and  some  of  them  have  been 
prepared  with  unusual  care.  Since  July  1  the  morning  and  midnight 
reports  have  been  delayed  by  the  failure  of  the  telegraph  company  to 
have  its  office  open  at  the  proper  hours  for  sending  them. 

Met^orologkal  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

30. 110 
30. 146 
30.250 
30.240 

Mean  ther- 
mometer. 

56.9 
38.0 
24.2 
'>fi  0 

Total  rain- 
IkU. 

Prevailing  wind. 

1871.. 

October 

• 
Inches, 
4,25 
3.94 
0,73 
0  13 

West. 

1872.. 

Noyem1»er 

December 

January 

Northwest. 
Northwest. 
Northwest. 

Febroarv  ---- 

30.020  1              30.9                0.87 
30.093  '              3P.  0  I              1  QS 

Northwest. 

March  ..--,. 

Northwest. 

April  .......... 

29. 910 
29. 943 
29. 910 
29.972 
29.990 
29.937 

56.2 
65.6 
77.2 

78.4 
78.4 
67.7 

2.98 
7.91 
4.75 
9.92 
6.56 
4.22 

Southwest. 

May 

Southwest. 

June 

Southwest. 

July 

Southeast. 

Aufirast 

Southeast. 

September 

Southwest. 

Annual  mean 

30. 043 

53.0 

48.21 

Southwest. 

LOUISVILLE,  KENTUCKY. 

[Latitude,  38^  00' ;  longitude,  85^  25'.] 

The  office  was  removed  February  29,  1872,  from  the  custom-house  to 
the  fourth  story  of  the  building  at  the  corner  of  Main  and  Bullitt  streets, 
in  the  business  center  of  the  city.  The  room  commands  a  view  of  the 
whole  city,  and  affords  an  excellent  exjwsure  for  the  anemotneter,  (whicli 
has  the  standard  telescopic  rod  and  self-registering  attachments)  the 
wind-vane,  (small  pattern,)  and  the  rain-gauge,  all  of  which  are  nrmly 
secured  upon  an  elevated  platform.  The  instrument  shelter  is  of  the 
standard  pattern,  with  double  louver  boarded  sides,  and  projects  firom  a 
window  with  a  northern  exposure. 
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Daring  the  year  six  thousand  and  thirty-three  bulletins  have  been 
issued,  and  nine  hundred  and  eighty-six  reports  furnished  the  press. 
Beports  fix)m  thirty  stations  were  received  here  untilJuly  1,  &om  which 
time  until  August  21  the  reports  from  all  river  stations  were  received 
each  afternoon  from  Chicago  as  a  ^special  message.  'Since  August  21, 
eighteen  reports  have  been  received  daily.  The  leading  dailies  have 
published  the  full  tabular  reports  regularly,  and  also  the  river  reports, 
probabilities,  and  monthly  statements,  and  have  shown  a  gratifying  in- 
terest in  the  development  of  the  service.  The  river  reports  have  also 
been  published  by  the  IS'ew  Albany  papers,  being  furnished  them  daily 
at  the  request  of  the  editors.  The  standard  city  water-gauge,  in  the 
Louisville  and  Portland  Canal,  is  used  for  the  river  observations. 

The  station  was  inspected  in  October,  1871,  and  August,  1872,  and 
the  of&ce  and  instruments  found  in  good  condition.  Sergeant  Thomas 
J.  Brown  was  in  charge  of  station  until  transferred  to  the  office  of  the 
Chief  Signal  Officer  August  17, 1872,  and  rendered  all  reports  promptly 
and  in  proper  form.  The  wide  distribution  given  to  the  reports  here  is 
due  mainly  to  his  per]3onal  energy  and  zeal.  Sergeant  Bobert  E. 
McGrady  is  at  present  in  charge.  The  assistant  on  duty  here  at  last 
report  was  relieved  for  misconduct  December  15, 1871,  and  was  suc- 
ceeded by  Private  T7.  T.  Boyd,  who,  being  ordered  in  for  promotion, 
was  relieved  by  Private  H.  M.  Ludwig  June  17, 1872,  who  performs  his 
duties  satisfactorily. 

The  Board  of  Trade  appointed  a  meteorological  committee,  the  mem- 
bers of  which  havt  contributed  assistance  to  the  observer  whenever 
necessary. 

Meteorological  summary. 


Year. 

V 


1871.. 


1872. 


Month. 


October 

Noyember 

December 

January 

February 

March 

April 

May.../. 

June - 

July 

August 

September 

Annual  mean . . . 


Mean  bar- 
ometer. 


30  106 
30.057 
30. 145 
30. 161 
30. 013 
30.087 
30. 018 
30,009 
29.996 
29.979 
30.031 
30.009 


Mean  ther- 
mometer. 


30.051 


60.5 
44.0 
•  .  38.0 
30.8 
36.0 
38,7 
59.1 
67,6 
74.3 
79.0 
78.2 
69.8 


56.3 


Total  rain- 
faU. 


Inches. 
1.85 
2.51 
3.29 

(•) 

(•) 
1.41 

8.40 

4.49 

6.19 

3.67 

2.45 

4.41 


38.67 


Prevailing  wind. 


Southeast. 

Northeast. 

Northwest. 

Southwest. 

Northeast. 

Northwest. 

Southeast. 

Northwest. 

Northwest. 

Northwest. 

Northwest. 

South. 


Northwest. 


*Rain -gauge  not  in  position. 


LYNCHBUEGH,  VIRGINIA. 

[Latitude,  37"^  18':  longitude,  85°  54'.] 

Sergeant  James  B.  Marray  has  been  in  charge  here  since  the  establish- 
ment of  the  station,  and  has  rendered  his  telegraphic  reports  with  regalar- 
ity.  There  is  no  assistant  here,  and  none  is  considered  necessary  at 
present.  Seven  hundred  and  twenty-six  bulletins  of  the  local  observa- 
tions have  been  issued. 
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The  office  at  this  station  remains  in  the  bnilding  at  the  corner  of 
Eighth  and  Court  streets }  and  although  somewhat  removed  from  the 
business  center  of  the  town,  is  sufficiently  near  it  for  present  pur- 
poses. No  reports  have  been  received  here  since  July  1. 1872.  Previous 
to  that  date  about  twenty  reports  were  sent  once  aaiiy  through  the 
courtesy  of  Mr.  Joseph  W.  Kates,  district  superintendent  of  the  West- 
em  ITnion  Telegraph  Company,  and  were  displayed  by  him  on  bulletins 
furnished  by  this  office.  The  station  has  been  twice  inspected  during 
the  year — once  in  October,  1871,  and  once  in  July,  1872.  At  the  last 
Inspection,  the  instrument-shelter  was  found  defective,  and  a  new  one 
constructed  of  the  standard  pattern.  The  large  wind-vane  is  used  here, 
and  also  the  standard  self-registering  attachment  to  the  anemometer. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

57. 5 
47.1 

:^>.o 

33.1 
36. 2 
39.6 
57.5 
67.7 
74.1 
78.0 
77.1 
69.  5 

Total  rain- 
fall. 

Prevailing  ivind. 

1871.. 

October 

30. 17.5 
30. 080 
30. 175 
30. 114 
30.037 
30.065 
30.079 
30. 012 
30.006 
29.999 
30. 050 
30.066 

Inches. 
.1.60 
3.76 
1.12 
2.08 
1.99 
4:24 
3.20 
3.15 
2.53 
1.56 
2.27 
1.26 

Southwest. 

• 

November 

Northwest. 

December  ----- 

Southwest. 

1872.. 

Jannarv.  -- 

Southwest. 

Febmary 

March 

Northeast. 
Southwest. 

April 

Southwest. 

May 

Southwest. 

June - 

Southwest. 

July 

Anguflt 

September 

Annual  mean 

Southwest. 
Southwest. 
Southwest. 

30. 072 

30.0 

28.76 

Southwest. 

MAEQUETTE,  MIGHIGA2J. 

[Latitude,  4C-  33' ;  longitude,  87^  23'.] 

No  change  has  been  made  in  the  location  of  the  office  during  the  year- 
The  reports  from  fourteen  other  stations  were  received  iere  until  Jan- 
nary  1,  when  they  were  discontinued  on  account  of  the  irregularity 
with  which  they  were  received.  Much  difficulty  has  been  encountered 
in  transmitting  the  reports  from  this  station,  owing  to  the  unreliable 
nature  of  tilie  telegraphic  communication  with  Milwaukee,  to  ishich 
place  its  reports  are  sent. 

!E¥om  July  1  to  September  16,  another  difficulty  existed  in  the  closing 
of  the  telegraph-office  at  the  hours  for  sending  the  morning  and  mid- 
night reports ;  but  this  is  now  removed,  and  it  is  hoped  that  commani- 
cation  will  ^be  more  regular  hereafter.  The  geographical  position  of  this 
station  renders  its  reports  of  special  importance  to  the  shipping  in- 
terests on  the  lakes.  In  addition  to  the  instruments  on  hand  at  last 
report,  the  station  has  been  provided  witJi  a  large  standard  wind-vane^ 
and  the  standard  telescopic  rod  and  self-registering  attachments  to  the 
anemometer. 

.  Previous  to  the  discontinuance  of  reports  in  January,  one  thousand 
two  hundred  and  fifty-six  bulletins  were  issued.    Sergeant  William  H» 
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Olendenon,  the  observer  in  chat'js^e,  has  performed  his  duties  satisfac- 
torily,  and  has  managed  his  station  without  an  assistant.  Arrange- 
ments have  been  made  for  the  display  of  cautionary  signals  whenever 
necessary. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October 

29.890 
30.060 
29.960 

29. 980 

# 

.  ♦ 

29. 930 
29. 850 
29.890 
29.930 
29.860 

47.0 
30.0 
14.0 
18.7 
18.7 
15.5 
37.3 
46.0 
59.4 
59. 6 
65.4 
55.6 

Inches. 

2.97 

.65 

.33 

.39 

.31 

.37 

.88 

6.60 

3.32 

4.79 

2.74 

8.30 

Southwest. 

November ....... 

Northwest, 

December 

West. 

1872.. 

January 

West. 

February 

March 

West. 
West. 

April 

May 

West. 
Northwest. 

June 

West. 

July 

West. 

August 

September 

Annual  mean 

Northwest. 
Northwest. 

Blank. 

38.9 

31.65 

West. 

*  Barometer  broken. 

MEMPHIS,  TENNESSEE. 

[Latitude,  35°  08';  longitude,  88^^-  00'.] 

The  office  is  on  the  third  floor  of  building  No.  201  Secpnd  street,  in 
the  business  center  of  the  city,  and,  in  the  opinion  of  the  inspecting 
officers,  could  not  be  better  located.  The  station  has  been  twice  in- 
spected during  the  year — once  in  November,  1871,  and  once  in  August, 
1872.  Alterations  in  the  instrument-shelter  were  found  necessary  on 
both  occasions,  but  in  most  other  respects  the  office  and  instruments 
were  found  in  gooil  condition.  This  station  is  on  the  same  circuit  as 
Louisville,  and  receives  the  same  number  of  reports.  From  July  1  to 
August  21  the  only  reports  received  were  those  of  the  river  stations  each 
afternoon.  Begular  observations  of  the  stage  of  water  in  the  river  have 
been  made  and  reported  since  January  1, 1872,  the  gauge  used  being 
one  constructed  by  the  United  States  Engineer  Corps.  In  the  reference 
to  the  value  of  the  river  reports,  the  observer  remarks : 

At  this  port  oaptai&s  and  pilots  of  boats  fi^oin^  up  the  river  generally  decide  by  the 
river  reports  whether  they  oan  continue  up  the  Mississippi  or  go  up  the  Ohio^and,  if  so, 
how  far.  Boats  arriving  here  from  below  at  12  o'clock  midnight  or  later,  examine  the 
reports  on  the  board  at  the  levee,  and  if  they  have  no  business  here,  continue  on  up 
the  river ;  otherwise,  if  it  were  not  for  the  reports,  they  would  have  to  wait  for  the 
morning  papers  to  learn  the .  stage  of  the  water.  Before  the  signal-service  reports 
were  published,  from  six  to  ten  hours  were  lost  at  night  by  boats  waiting  for  the  morn- 
ing papers,  all  of  which  is  now  obviated.  The  service  is  highly  spoken  of  by  river- 
men  as  being  of  immense  y&lue  to  their  interests. 

Five  thousand  five  hundred  and  sixty-nine  bulletins  have  been  issued, 
and  one  thousand  five  hundred  and  two  reports  furnished  the  press. 
The  leading  dailies  print  the  probabilities  and  river  reports  regularly, 
and  the  monthly  statements  and  selections  from  the  tabular  reports  oc- 
casionally, Sergeant  S.  W.  Khode  has  been  in  charge  during  the  year, 
and  given  satisfaction.    Two  assistants,  serving  at  the  station  since  last 
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report,  have  been  promoted.  One  has^^een  relieved  for  miscondact  and 
on&  deserted.  Private  Nuzam,  the  present  assistant,  has  been  on  duty 
but  a  short  time,  having  reported  September  9. 

The  inspecting  officer  gives  the  following  illustration  of  the  practical 
value  of  meterological  observations : 

During  my  inspection  a  gentleman  came  into  the  office  for  information  as  to  the 
weather  on  certain  days  last  February,  having  a  law-suit  turning  on  that  point.  The 
observer  was  able  to  give  him  all  the  information  needed. 

The  anemometer  here  is  pro\'ided  with  the  standard  self-registering 
attachment,  and  the  direction  of  the  wind  is  indicated  by  a  large  standard 
vane. 

■  Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 
1872.. 

October 

November 

Decem  ber 

January 

February 

March .. 

30. 107 
30.085 
30.228 
30. 261 
30.037 
'  30. 128 

• 

63 
47 
39 
35 
43 
47 
64 
71 
76 
83 
81 
73 

Inches, 
4.04 
2,23 
1.62 
2.17 
4.24 
5.19 
6.99 
4.16 
4.44 
4.23 
.54 
3.62 

South. 

Northwest. 

South. 

West. 

South. 

East. 

April 

30. 047 
:W.058 
30.055 
30.041 
30.087 

South. 

May 

Southwest. 

June ........... 

Southwest. 

July 

Southwest. 

August .,-- 

Northeast. 

September 

30.071 

South. 

Annual  mean 

;30,100 

62.2 

.      43. 17 

South. 

MILWAUKEE,  WISCONSIN. 

[Latitude,  43^03';  longitude,  87°  57'.] 

The  office  remains  in  the  same  building  occupied  at  the  date  of  last 
report,  and  is  well  located  with  reference  to  the  business  interests  of  the 
city.  It  was  inspected  in  September,  and  several  irregularities  discovered 
in  the  condition  of  the  instruments  and  of  the  instrument-shelter,  all  of 
which  were  promptly  corrected.  Full  reports  were  received  here  until  July 
1, 1872,  when,  in  common  with  the  other  lake  stations,  it  was  deprived  of 
them  by  the  suspension  of  the  circuit  system.  From  that  date  until  Sep- 
tember 1,  the  only  reports  received  were  those  from  the  northwestern 
stations,  which  were  here  transferred  to  New  York.  Since  September  1 
an*attempt  has  been  made  to  revive  the  circuit  system,  and  furnish  ftill. 
reports  again.  Considerable  difficulty  was  met  with  in  effecting  the 
necessary  wire-connections  at  other  points  upon  the  circuit  to  enable  the 
work  to  be  properly  done,  and,  as  a  consequence,  the  service  has  not  been 
as  regular  as  could  be  wished.  • 

Three  thousand  one  hundred  and  sixty  bulletins  and  two  thousand 
two  hundred  and  fifty-one  maps  have  been  issued,  and  nine  hundred  and 
ninety-three  reports  furnished  to  the  press.  The  leading  papers  publish 
the  probabilities  and  monthly  statements  regularly,  and  occasionally 
extracts  from  the  daily  reports.  In  reference  to  the  amount  of  public 
interest  manifested  in  the  service,  the  observer  remarks  as  follows : 

As  a  proof  that  our  signal-service  is  advancing  rapidly  in  favor  among  the  people, 
I  would  state  that  those  newspapers  which  a  few  mouths  since  would  have  nothing  to 
do  with  the  weather-reports,  now  puhlish  daily,  at  least,  the  prohahilitios,  and  even 
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go  80  far  aa  to  attract  the  attention  of  their  readers  by  a  voluntary  and  favorable  notice 
of  the  weather-items.  This  state  of  afifairs  has  been  largely  promoted  by  the  people, 
who,  perceiving  the  benefits  derived  by  them  from  the  service,  as  applied  to  their 
every-day  affairs,  have  insisted  npon  the  publication  of  the  weather-reports  in  their 
respective  journals,  and  a  great  many  have  lately  expressed  their  regret  at  the  sudden 
stoppage  of  the  weather-reports,  and  their  criticisms  upon  the  course  of  the  telegraph 
company  are  extremely  unfavorable  to  that  corporation. 

Twenty-nine  cautionary  signals  were  displayed  at  this  port,  of  which 
twenty  were  considered  as  ftilly  justified.  As  to  the  results  of  these 
warnings,  the  observer  reports  as  follows : 

November  9,  1871. — Only  two  vessels  disregarded  the  signal  and  put  out  of  the  harbor, 
and  were  overtaken  by  the  storm  and  were  seriously  damaged.  The  remainder  of  the 
shipping  staid  in  port. 

Kovember  12, 1871. — No  damage  to  vessels,  as  all  remained  in  harbor. 

November  20  and  23, 1871. — Vessels  remained  in  harbor ;  no  damage. 

November  26  and  28, 1871. — Steamers  were  kept  in  port;  no  damage. 

April  9, 1872. — Twenty -two  vessels  remained  in  port ;  no  damage. 

AprU  11, 1872. — Vessels  staid  in  port;  one  vesset  Milwaukee  bound,  was  capsized. 

Sergeant  A.  Brimer  was  in.charge  of  the  station  until  September  6, 
when  he  was  relieved  by  Sergeant  D.  H.  Sackett.  Sergeant  Brimer 
is  favorably  mentioned  in  the  report  of  the  inspecting  officer,  but  was 
relieved  on  account  of  ill-health.  *      • 

Much  trouble  was  experienced  with  the  assistants  at  this  station 
during  the  year,  two  having  been  relieved  in  quick  succession  for  mis- 
conduct, and  one  for  ill-health.  Private  T.  O'Neill  was  ordered  here  for 
duty  February  10,  and  remained  until  called  in  to  be  examined  for  pro- 
motion, September  13.    He  was  succeeded  by  Private  James  Courtney. 

The  station  is  supplied  with  the  large  standard  wind-vane,  and  the 
standard  telescopic  rod  and  self-registering  attachments  to  the  anemo- 
meter. 

Considerable  interest  has  been  manifested  in  the  welfare  of  the  station 
by  the  members  of  the  meteorological  committee,  who  st$ite  that  the 
suspension  of  the  reports  during  the  harvest  season  was  severely  felt  by 
the  &rming  community. 

Meterolo^ical  summary. 


Year, 


Month. 


1871. 


1872.. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

Jnly 

August 

September 

Annual  moan 


Mean  bar- 
ometer. 


.SO.  03<) 
:50. 090 
30. 040 
30.000 
30.000 
30.060 
29.930 
29.940 
29.920 
29.940 
30.000 
29.913 


29.989 


Mean  ther- 
mometer. 


51. 5 
33.0 
17.2 
21.0 
23.0 
24.5 
40.0 
52.0 
67.0 
70.0 
71.0 
62.6 


44.4 


Total  rain- 
tall. 


Inches. 

3.  .37 

2.54 

1.55 

.90 

.34 

.53 

1.84 

2.92 

3.67 

1.98 

1.89 

8.72 


30.25 


Prevailing  wind. 


Southwest. 

Northwest. 

Northwest. 

Northwest. 

Northwest. 

Northwest. 

Southeast. 

Southeast. 

Southwest. 

Southwest. 

Southwest. 

Southwest. 


S.  W.  and  N.  W. 


MOBILE,  ALABAMA. 

[Latitude,  30°  42^ ;  longitude,  87^  59'.] 

The  office  wa-s  removed  to  the  third  story  of  the  building  at  the  south- 
east comer  of  Government  and  Royal  streets.  May  1, 1872,  and  is  now 
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the  readings  of  the  barometer,  and  one  assured  me  that  he  altered  his  prescriptions  ac- 
cordingly, as  he  believes  that  changes  in  atmospheric  pressure  have  a  corresponding 
effect  on  the  state  of  health  of  his  patients. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wind. 

1871.. 

October , 

November 

December  .-..- 

30.053 
30.065 
30.111 
30. 1.30 
30. 008 
30. 043 
29. 960 
29.988 
29.976 
29.964 
30.032 
♦      29.997 

58.0 
39.0 
28.0 
26.0 
30.0 
35.0 
55.0 
64.0 
74.0 
78.0 
76.0 
67.0 

1.54 
3.52 
2.39 
'      1.17 
1.41 
1.31 
3.26 
3.22 
3.28 
10.95 
2.69 
§.81 

South. 

Northwest. 

Southwest. 

1872.. 

January 

Southwest. 

February  . 

Northeast. 

March 

Northwest. 

April 

Southeast. 

Mav --- 

West. 

June 

Southwest. 

July K 

August . .  . .. 

Southwest. 
Southwest. 

September  ...--. 

South. 

Annual  mean 

30.027 

52.5 

37.55 

Southwest. 

INDIANOLA,  TEXAS. 

The  oflBceis  locatecl  in  Schultz's  Building,  on  Main  street,  the  principal 
business  street  of  the  town,  within  convenient  distance  of  the  post  and 
telegraph  oflBces.  The  roof  of  the  building  commands  the  entire  bay 
and  roadstead  and  the  greater  part  of  the  town ;  and  the  wind- vane 
(small  pattern,)  anemometer,  and  rain-gauge,  being  firmly  placed  upon 
an  elevated  platform  on  the  roof,  have  an  excellent  exposure.  The 
shelter  is  of  the  standard  pattern,  and  projects  from  a  window  having  a 
northeastern  exposure. 

The  station  was  established  by  Sergeant  Edward  Lloyd,  apd  began 
reporting  May  1,  1872.  From  that  date  until  June  30, 1872,  the  reports 
were  forwarded  with  regularity  by  the  telegraph  company,  but  since 
June  30  the  telegraph-office  has  been  closed  at  the  times  for  sending  the 
morning  and  midnight  reports,  and  they  have  been  seriously  delayed  in 
consequence.  Frequent  accidents  to  the  line  have  also  caused  the  loss 
of  aftt^rnoon  reports  since  the  same  date. 

The  station  was  inspected  in  July,  and  the  office  and  instruments 
found  in  good  condition.  The  inspector  reports  that  the  observer  was 
highly  spoken  of  by  the  members  of  the  meteorological  committee  for 
his  fidelity  and  close  attention  to  duty.  ^  No  reports  from  other  stations 
are  received  here,  and  the  only  bulletins  issued  are  those  of  the  local 
observations.  These  have  been  supplied  to  the  ^'  Bulletin,^  a  weekly 
paper,  and/ regularly  published. 

Latitude  of  station 28^  31' 

Longitude  of  station 96o  28' 

Elevation  of  barometer  above  sea-level 25  feet 
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• 

• 

Meteorological  summary. 

Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1872.. 

May 

30.038 
30.023 
30. 037 
30. 043 
30.032 

77.1 
83.0 

84.8 
83.4 
81.5 

Inches. 

1.08 

.86 

1.49 

2.84 

.81 

Southeast. 

June 

Southeast. 

July 

Soutlieast. 

Aufinist 

Southeast. 

September .----.'.  ... 
Mean  for  five  mo . . . 

Southeast. 

30. 035 

82.0 

7.08 

Southeast. 

JACKSONVILLE,  FLOEIDA. 

[Latitude,  3(P  15;  longitude,  82°  00'.] 

No  change  in  the  location  of  the  station. has  been  made  during  the 
year.  Eeports  from  ten  Gulf  "and  Coast  stations  were  received  here  until 
July  1,  1872,  and  since  which  date  from  those  on  the  Florida  coast 
alone.  Four  thousand  one  hundred  and  nineteen  bulletins  have  been 
issued  aud  the  press  regularly  supplied.  A  meteorolo;»ical  committee 
has  been  appointed  by  the  Board  of  Trade,  and  its  members  are  unani- 
mous in  expressing  their  desire  that  the  station  should  receive  more 
reports,  especially  from  points  along  the  coast.  The  office  is  much 
visited  by  people  from  the  North,  temporarily,  stopping  in  the  city,  and 
who  are  desirous  of  knowing  the  state  of  the  weather  at  their  homes. 

The  station  was  inspected  in  March,  and  the  office  and  instruments 
found  in  good  condition.  Sergeant  D.  A.  DaboU  has  remained  in  charge 
during  the  year  and  given  full  satisfaction.  His  conduct  and  close 
attention  toVluty  have  been  commended  by  the  inspecting  officer  and  by 
the  chairman  of  the  meteorological  committee.  Private  J.  H.  Marsh 
was  on  duty  Jts  assistant  until  August  9,  when  he  was  ordered  in  for 
promotion,  and  succeeded  by  Private  Simons, 

The  station  is  provided  with  the  large  standard  wind-vane  and  wjth 
the  standard  telescopic  rod  and  self-registering  attachments  •to  the 
anemometer. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October 

30.131, 
30.091 
30. 226 
30. 174 
29. 993 
30.102 
30. 113 
30.089 
30. 072 
30.  089 

73.5 
65.4 
55.4 
52.7 
53,9 
59.1 
73.5 
78.3 
81.0 
83.4 
81.4 
77.7 

Inches. 
3.62 
3.63 
2.65 
3.44 
2.70 
7.32 
2.39 
1.25 
6.97 
2.92 
6.41 
10.65 

Northeast. 

♦ 

November 

December 

Northeast. 
Northwest. 

1872.. 

January  ........... 

Northwest. 

February  

Southwest. 

March 

Northeast. 

April 

Northeast. 

May 

Southwest. 

June 

Southwest. 

July 

Southeast. 

Auf^ust 

30.062 

Northeast. 

September 

30.065 

Northeast. 

Annaal  mean 

30.101 

69.6 

53.95 

Northeast. 

reports.  :- 

A  vsrv  ,-: 
iil  ei*jH-   « 


-  ■■  -';f   -  "-:r  Axniriun  of  the  office  at  thii 

^:u-:     ^M  repons  hive  beeo  recdved 

■  :.      -  .^r^  pn^viiiiis  to  which  date  tboet 

rrtcivt^L     No  bulletins  have  beta 

^r    ..^■.r~i  a::ii  r'linv^ight  reports  of  Imal 

;  --^-  -■-  '.-•t  .i.n-ai  press  aod  published  r^- 

T-    -.    :■.  p  '.iirins  the  year,  once  in  Sovem 

-  .*":;,  .:;>;   in  both  occasioas  the  office  and 
>  •-»    liUiiision.    The  station  ia  provided 

-r. .-  ^  <[:;iiiinien:  to  the  anemometer.  Ser- 
,~,-^ir  ■:  niiiiiiemacicsat  the  Ka«t  Tennessee 
^-.  .^n  J  je  rendered  all  his  reports  regularir 

-;r*i    y  -iie  publii:  in  reference  to  the  weather 

:  ^rj  s  uz  v.-itrtl  ia  the  wotbar  rsport*  by  tlntiM 
-n.  .lo  _:  .-iiAjTjy  lii  imiiiiifhed  bnildings  irbicli  lie 
>-,  vr  i.T.-a  en;p_i::n^  trip«  to  the  Conntiy;  men  in 
-«<  »  *  -^»wl  iwM.  (»•  it  UBually  i»;)  joblMit  Mod- 
s  villi  some  sorl  of  expoeeal  lu>- 
■:-••'-  ■«  be  out  aw«y  by  wiKr 
□  pic-nice ;  political  meel- 
iug  calU  to-morrow,"  Ae.  All 
1  cisoiiiie  tbe  probabilitiM,  aoi 


...^   ^-1    j..i:T«L»=d  liable 


y 

-r 


X  ...i  ;.<.-- 

aivi-rler. 

T»tal  nuQ- 

PrevaUiDg  wind. 

/teto. 

.v.  I) 

i.S8 

Northweet. 

*^.5 

2.61 

North  WMI. 

3.27 

Sonthweat. 

:(i3 

2,99 

Northwest 

A-."  A-r 

:».0 

2.24 

Northweet. 

.'U.JK' 

4X5 

3.M 

Northwest. 

A'.  «<■ 

ro.5 

3.61 

Northwest 

Sl'.iWtf 

tW.0 

S.86 

West. 

Ji'.«itf 

Til) 

6.68 

South  west. 

JUntW 

T-.O 

2.29 

Weet-NW. 

JU.lfiV 

r>is  j 

6.27 

NortbBMt. 

W.U«W 

07.:! 

.    3.tJ9 

Northwest. 

W^JT* 

^«l 

44.03 

Northwest. 

!aKK  city,  FLORIDA. 

ri«fc«--4«>:.V  ,V  :  l.>iisii"<l».  f^  ■t--i 

«MK«lis$  TVin^ined  nnolianged  diiriupr  the  jear. 
*  W«HWts  t>\»ai  ten  other  statioua  were  received 
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and  transferred  to  Key  West  and  Jacksonville  and  northward.  Since 
that  date  the  only  transfers  made  have  been  reports  received  from  Key 
West,  Ponta  Bassa,  and  Jacksonville.  The  failure  of  the  telegraph 
company,  by  which  communication  is  effected  with  Savannah,  to  keep 
its  office  open  until  the  hour  for  sending  the  midnight  report,  has  com- 
X>elled  the  office  to  transmit  the  nine  o'clock  local  observation,  and  has 
prevented  any  attempt  to  display  cautionary  sigxiids  on  the  coast  of 
Florida.  The  telegraphic  service  of  the  lines  running  south  and  east 
from  Lake  City  has  been  performed  with  regularity,  end  with  as  few 
Interruptions  as  could  be  expected,  considering  the  nature  of  the  couAlay 
through  which  the  line  passes. 

No  bulletins  have  been  issued  during  the  year.  The  principal  value 
of  this  station  consists  in  the  fact  of  its  being  the  point  of  transfer  be- 
tween the  land  and  cable  telegraph  lines.  The  stotion  is  provided  with 
the  large  wind- vane  of  the  standard  pattern,  and  also  with  the  standard 
self-registering  anemometer  attachment.  The  station  was  inspected 
in  March,  1872,  and  the  office  and  instruments  found  in  good  condition. 

Sergeant  J.  E.  Magruder  was  in  charge  until  April  15,  when  he  was 
transferred  to  another  station,  and  was  succeeded  by  Sergeant  George 
McDonald,  who  was  relieved  July  31, 1872,  by  Sergeant  J.  CDowd, 
who  remains  in  charge.  Private  S.  W.  Beall  was  on  duty  as  assistant 
until  April  10,  when  he  was  ordered  in  for  promotion,  and  was  suc- 
ceeded by  Private  Jones. 

Meteorological  summary. 


Tear. 

Month. 

• 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
.  fall. 

Prevailing  wind. 

1871.. 

October 

November 

30. 044 
39. 015 
30. 172 
30.115 
29.961 
30.041 
30.056 
30.045 
30.027 
30.048 
30. 019 
30. 018 

71.0 
63.0 
53.0 
49.0 
53.5 
57.6 
71.6 
78.1 
79.3 
'81.2 
79.4 
76.5 

Inches, 
6.03 
•       3.99 
2. 05 
2.41 
3.02 
9.59 
1.90 
.20 
5.29 
3.86 
5.25 
4.53 

Northeafit. 
North. 

December 

Northwest. 

1871.. 

Janiiary 

Northwest 

February 

West. 

March 

Southwest. 

April  -- 

East. 

May 

Southwest. 

June  ..•--. 

Southwest. 

July 

Southwest. 

August 

Seotember 

Northeast. 
East. 

Annnalmean 

* 

30.047 

67.8 

47.12 

Southwest. 

LEAVENWORTH,  KANSAS. 

CLatitude,  39°  21 ';  longitude,  94°  44'.] 

• 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  the  date  of  last  report.  Reports  from  fourteen  stations  were  re- 
ceived here  until  July  1,  1872,  since  which  date  the  reports  from  the 
river  stations  alone  have  been  received  each  afternoon.  During  the 
year  four  thousand  five  hundred  and  ninety-one  bulletins  have  been 
issued,  and  one  thousand  four  hundred  and  ninety-one  reports  furnished 
to  the  press.    One  paper  only,  the  Commercial,  publishes  the  tabular 
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Meteorological  nummary. 


Year. 


Month. 


1871 


1872. 


October 

November  . , . .  j 

December 

Jannary 

February 

March 

April 

May 

June 

July 

August 

September 

Annual  mean. 


Mean  bar- 

Mean ther- 

Total rain- 

ometer. 

mometer. 

falL        '  ^"^evainng  wma. 

InckeB, 

30.099 

64.3 

8.35 

Southwest. 

29.963 

37.3 

5.50 

Northwest. 

30. 049 

28.4 

2.78 

Northwest. 

29.969 

27.3 

2.46 

North. 

29.938 

27.4 

.96 

Northwest. 

29.952 

27.5 

2.93 

Northwest. 

:M).004 

45.2 

2.30 

Northwest. 

29.927 

58.2 

3.16 

Northwest. 

29.939 

66. 8 

2.78 

Southwest. 

29.937 

74.4 

5.35 

Southwest. 

30,017 

72.6 

6.06 

Southwest. 

30. 031 

63.1 

6.98 

Northwest. 

29.986 

48.5 

49.61 

Northwest. 

NEW  ORLEANS,  LOUISIANA. 

[Latitude,  29°  57' ;  longitude,  90©  03'.] 

The  office  was  removed  November  1,1871,  to  the  custom-house^  where 
it  still  remains.  It  is  on  the  third  floor,  and  in  every  respect  better 
located  than  before.  No  rent  is  paid  for  the  use  of  the  room,  but  the 
Signal-Office  bore  the  expense  of  putting  it  in  habitable  condition.  The 
wind- vane,  (large,)  rain-gauge,  and  anemometer  are  well  exposed  upon 
the  roof  of  the  building,  and  the  latter  instrument  is  provided  with  the 
standard  telescopic  rod  and  self-registering  attachments.  The  instru- 
ment-shelter is  of  the  standard  pattern.  Until  July  1 ,  the  reports  from 
thirty  other  stations  were  received  here,  but  fr<Mn  that  date  to  August  21 
the  work  of  the  station  was  limited  to  making  and  forwarding  the  local 
observations,  transferring  the  reports  from  Shreveport,  Galveston,  and 
Indianola  to  Augusta,  and  publishing  the  river  reports  received  from 
Chicago  each  afternoon.  Since  August  21,  reports  ftrom  twenty  stations 
have  been  regularly  received. 

The  labor  of  the  station  has  been  increased  by  the  necessity  of  trans- 
ferring reports  from  the  office  of  one  telegraph  company  to  that  of 
another  since  July  1.    Previous  to  that  date  the  work  was  all  done  from 
one  office.    Three  thousand  three  hundred  and  three  bulletins  and  five 
thousand  and  seventy-one  maps  have  been  iss&ed  and  seven  hundred 
and  fifty-eight  reports  furnished  to  the  press  during  the  year.    The 
maps  were  printed  on  a  press  constructed  especially  for  tne  office,  but 
none  have  been  issued  since  the  suspension  of  the  reports  in  July,  and 
the  press  has  been  sent  to  another  station.    The  leading  papers  have 
published  the  river  reports,  probabilities,  and  monthly  statements  regu- 
larly, and  the  tabulated  reports  occasionally.    Considerable  interesi  is 
manifested  in  the  service  by  the  citizens,  especially  in  reference  to  that 
part  of  it  connected  with  river  navigation.    The  gauge  used  here  for 
making  the  river  observations  is  one  put  up  by  the  city  engineer. 

Eight  cautionary  signals  have  been  displayed  during  the  year,  of 
which  seven  are  reported  as  having  been  fully  justified. 

Two  inspections  have  been  made  during  the  year,  one  in  October, 
1871,  and  one  in  July,  1872.    At  the  first  inspection  it  was  decided  to 
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remove  the  office,  and  several  irregularities  in  the  work  of  the  station 
wore  corrected.  The  office  was  found  in  better  condition  at  the  second 
inspection,  but  ^me  changes  were  found  necessary  in  the  position  and 

care  of  the  instrument-shelter. 

Sergeant  D.  S.  PuUen  was  transferred  to  another  station  February 
3, 1872,  and  succeeded  by  Sergeant  Frank  Mansfield,  who  still  remains. 
During  the  period  that  maps  were  issued,  two  assistants  were  found 
necessary  to  perform  the  duties  with  sufficient  promptness.  One  of 
the^se  men  was  transferred  to  another  station  August  20, 1872.    Private 

D.  C  Kalston  is  now  on  duty  as  assistant. 

All  mail-reports  have  been  forwarded  regularly  and  promptly,  and  the 

telegraphic  ones  as  regularly  as  the  facilities  attainable  would  permit. 

Meteorological  summary. 


Year. 


Month. 


1871 


1872. 


'MeAU  bar- 
ometer. 


October..., 
November - 
December. 
January.  .. 
February  -, 

March 

April 

May 

Jane 

July 

August. ... 
September. 


Annual  mean. 


30.  069 
30. 047 
30.190 
30.195 
29.987 
30.070 
30. 039 
30.070 
30.034 
30.030 
30.032 
30.034 


Mean  tber-  ,  Total  rain- 
mometer.   i         fall. 


Prevailing  wind. 


I  -■ 


30.066 


71.0 
61.1 
56.6 
48.7 
56.2 
59.2 
70.4 
75.8 
80.5 
82.1 
82.6 
79.3 


68.6 


Incltee. 
9.U9 
7.14 
1.46 
5.10 
4.77 
9.18 
5.01 
3.14 
5.34 
6.43 
3.75 
2.10 


62. 51 


£a8t. 

East. 

North. 

Northwest. 

Southeast. 

Southwest. 

Southeast. 

Southeast. 

Southeast. 

Southwest. 

East. 

Southeast 


Southeast. 


NEW  YORK  CITY,  NEW  YORK. 

[Latitude,  40^  42' ;  longitude,  74^  1'.] 

The  office  still  remains  in  the  Equitable  Building,  at  120  Broadway* 
but  the  room  pccupied  at  the  date  of  last  report  proving  too  small  for 
the  proper  discharge  of  the  observer's  duties,  the  company  placed  two 
desirable  rooms  on  the  same  floor  at  his  disposal,  giving  ample  space  for 
all  necessary  work  connected  with  the  interior  of  the  office.  Full  mid- 
night reports  from  all  stations  have  been  received  here  without  inter- 
ruption during  the  year,  but  the  morning  and  afternoon  reports  from 
the  southern  stations  were  suspended  from  July  1  to  August  21,  when 
the  circuit  system  was  resumed  and  all  reports  received  with  regularity. 
Full  reports  from  the  eastern  States,  the  Lake  region,  and  the  country 
west  of  Chicago  were  constantly  received  during  the  suspension  of  the 
circuit  system,  and  after  consolidation  forwarded  to  the  central  office. 
The  publication  of  the  map  was  suspended  from  July  1  to  July  20, 
when  it  was  a^ain  resumed,  and  printed  from  the  midnight  reports, 
instead  of  the  morning  ones,  as  previously.  The  night  reports  are 
still  used  for  the  map  in  order  to  get  it  out  and  distributed  early 
in  the  day.  The  latest  synopsis  and  probabilities  received  are  printed 
on  the  map  with  the  detailed  reports,  Twenty-three  thousand  eight 
hundred  and  forty  maps  and  seven  thousand  three  hundred  and  fifty- 
five  bulletins  have  been  issued  and  distributed  from  the  office  during 
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the  year,  besides  ten  thousand  additional  maps  printed  daring  the  f^ir 
of  the  American  Institute,  and  distributed  on  the  spot.  The  leadings 
dailies,  both  morning  and  eveuing,  publish  the  probabilities  regularly, 
and  occasional  summaries  of  such  reports  as  are  of  special  interest. 
While  the  work  of  setting  up  the  map  nightly  and  the  work  of  correct- 
ing it  before  issue  is  done  under  the  supervision  of  the  observer  in 
charge,  the  actual  printing  is  doneby  the  Equitable  Insurance  Company, 
which  nas  shown  a  generous  and  practical  interest  in  the  development 
of  the  service.  It  is  expected  to  largely  increase  the  daily  issue  of  maps 
during  the  ensuing  year,  and  also  to  arrange  for  their  prompt  distribu- 
tion in  all  parts  of  the  city. 

There  are  three  flag-staits  for  the  display  of  cautionary  signals  used, 
one  on  either  side  of  the  large  staff  belonging  to  the  building.  On  the 
central  one  a  wire  cylinder  is  worked  by  halyards,  and  raised  when  the 
approach  of  a  storm  is  expected;  while  on  the  sm^ler  ones  large  sijg- 
nalfiags  hoisted  by  day,  and  lanterns  at .  night  are  similarly  dis- 
played. The  cylinder  has  not  worked  satisfactorily,  as  it  throws  too 
much  strain  upon  the  staff,  and  other  means  are  being  devised  to  accona- 
plish  the  purpose  for  which  it  was  constructed. 

Twenty-four  cautionary  signals  have  been  displayed  during  the  year, 
with  generally  satisfactory  results.  The  signal-lights  used  have  been 
found  too  small  ^for  display  in  a  city  where  they  are  surrounded  by 
numerous  other  lights,  of  nearly  equal  brilliancy,  and  others  of  an  im- 
proved quality  and  larger  size  have  been  ordered  and  will  soon  be  ready 
for  use.  The  merchants,  underwriters,  and  business  men  generaUy  in 
the  city  have  shown  a  gratifying  appreciation  of  the  aims  of  the  service. 

tSergeant  C.  B.  Estabrook  remains  in  charge  of  the  station,  and  has 
performed  the  arduous  and  responsible  duties  devolving  upon  him  with 
promptness,  intelligence,  and  zeal.  Sergeant  A.  W.  Eastlake,  the  assist- 
ant at  the  date  of  the  last  report,  was  relieved  April  8, 1872,  and  trans- 
ferred to  Washington.  Two  assistants  are  on  duty  at  present.  Privates 
Tighe  and  Lamont,  both  of  whom  are  kept  busily  employed  and  give 
satisfaction. 

The  station  was  inspected  in  April,  and  the  office  and  instruments 
found  in  good  condition.  The  anemometer  is  provided  with  th(?  stand- 
ard self-registering  attachment. 

Meteorological  summary. 


Year. 


1871 


1872.. 


Month. 

* 

t 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total rain- 
iall. 

Prevailing  wind. 

October ......  -- 

:S0.130 
30.  090 
30. 075 
29.997 

54.8 
39. 3 
30. 3 
29.9 
31.8 
M),  3 
49.7 
t)1.9 
72.  8 
76.3 
75. 2 
(«%.  8 

Inches. 
7.07 
3.76 
1.19 
2.34 
1.44 
3.93 
2.49 
2.25 
2.93 

9.:% 

6. 08 
3.44 

Southwest. 

Noveuiber ...... . 

Northwest. 

December ...-- 

Southwest. 

Jannarv  ......  ..--. 

West. 

February 

March 

Aoril. -.-..- .... .... 

*29.968 
29.98(i 
30. 014 

West. 
West. 
West. 

May 

29.i94 
29. 942 
29. 938 

30. 013 

30. 014 

West. 

•Tnne ............... 

Southwest. 

July 

Southwest. 

AugGst 

Southwest. 

SeDtember 

Northwest. 

Annual  mean 

30. 003 

51.5 

46. 28 

Westerly. 

* 
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I^OEFOLK,  yiRGmiA. 

[Latitude,  36^  51' ;  loDgitude,  76°  19'.] 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  the  date  of  last  report.  Fall  reports  were  received  here  until  July 
1,  when  the  discontinuance  of  the  circuit  system  caused  a  suspensiou  of 
all  service  to  the  station,  except  that  rendered  necessary  for  the  display 
of  cautionary  signals.  Two  thousand  one  hundred  and  fifty  bulletins 
and  two  thousand  and  four  maps  were  issued,  and  two  hundred  and 
fifty-seven  reports  furnished. to  the  press  previous  to  July  1, 1872. 

The  leading  dailies  publish  the  tabular  reports  and  monthly  state- 
ments occasionally,  and  the  probabilities  regularly.  The  members  of 
the  meteorological  committee  of  the  board  of  trade  have  displayed  con- 
siderable interest  in  the  service,  and,  together  with  other  leading  citi- 
zens, have  urged  its  extension  by  the  establishment  of  a  station  at  Cape 
Hatteras.  Efforts  were  made  during  the  past  winter  by  these  citizens 
to  get  congressional  aid  for  the  construction  of  a  telegraph-line  to  the 
cape,  but  they  were  unsuccessful,  and  the  project  has  been  temporarily 
abandoned. 

The  office  was  inspected  in  Jtine,  and  found  in  good  condition. 

Ten  cautionary  signals  have  been  displayed  at  this  port,  eight  of 
which  are  reported  a«  having  been  fully  justified. 

Fortress  Monroe  has  been  suggested  a«  a  better  place  for  the  display 
of  these  signals,  but  the  present  condition  of  the  telegraph  cable  atjross 
the  harbor  is  not  considered  reliable  enough  to  justify  a  change.    There 
is  a  flarge  standard  wind- vane  at  this  station,  and  the  anemometer  is 
provided  with  the  standard  self-registering  attachment. 

.  Sergeant  William  B.  Smith  was  in  charge  until  transferred  to  another 
station,  May  4.  He  was  succeeded  by  Sergeant  James  B.  Magruder, 
who  still  remains,  and  has  given  satisfaction.  Two  assistants  have  been 
relieved  on  account  of  ill-health  since  last  report.  Private  E.  B.  Rob- 
bins,  at  present  on  duty  there,  was  ordered  to  the  station  July  9, 1872. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October ..---. ...... 

30. 159 
30.050 
30. 150 
29.080 
29.980 
30. 040 
30.070 
30.001 
30.008 
30. 004 
30.058 
30: 050 

61.0 
48.0 
39.0 
35.0 
37.0 
39.0 
57.0 
68.7 
76.0 
81.5 
79.2 
72.6 

Inches. 
4.14 
5.76 
2.18 
2.91 
7.33 
4.51 
3.53 
5.68 
5.06 

3.  as 

3.20 
2.40 

South. 

1872.. 

November 

December 

January.* 

North. 
South  west. 
Northwest. 

Febniary. ...... 

Northeast 

March  ............. 

North. 

April. ...... ..... 

Southeast. 

May 

South. 

Jane 

Soil  t  h  wftflt* 

July. 

SonthwARt 

AufiTUSt. ...... ...... 

South. 

Sent  ember. ......... 

Sou*h. 

Annual  mean 

30.054 

1 

57.8 

50.33 

South. 

35w 
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OMAHA,  :N^EBRASKA. 

[Latitude,  41^  16';  longitude,  96^  00'.] 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  last  report.  The  reports  from  the  stations  west  to  the  Pacific 
coast  were  received  here  np  to  July  1  and  since  September  1, 1872^  and 
two  thousand  four  hundred  and  sixty  bnlletins  issued  in  addition  to  two 
hundred  and  seventy-two  reports  furnished  the  press.  The  daily  papers 
publish  the  probabilities  when  received,  and  the  monthly  sommaries 
regularly,  bnt  the  tabular  reports  only  occasionally.  Biver  reports  are 
made  from  this  station,  the  gauge  nsed  being  one  constructed  in  accord- 
ance with  plans  furnished  from  the  central  office.  At  present  this  gange 
is  unserviceable,  owing  to  a  change  in  the  channel  of  the  river  during 
the  year. 

Two  inspections  have  been  made  since  last  report,  one  in  December, 
1871,  and  the  other  in  September,  1872.  The  office,  instruments,  and 
records  were  found  in  good  condition  at  the  time  of  the  first  inspection, 
but  at  the  last  their  condition  was  such  as  to  compel  the  immediate  re- 
moval of  the  observer. 

Sergeant  W.  B.  Webster  was  in  charge  until  transferred  to  another 
station,  March  19.  He  was  succeeded  by  Sergeant  G.  A.  Dandelet,  who 
was  relieved  for  incompetency,  September  13,  and  was  succeeded  by 
Sergeant  H.  Barton,  who  is  now  in  charge.  When  river  reports  were 
ordered,  the  distance  of  the  gauge  from  the  office  was  so  great  that  the 
services  of  an  assistant  were  necessary  to  the  proi>er  performance  of 
this  additional  labor,  and  Private  D.  H.  Sackett  was  accordingly  ordered 
to  the  station,  and  remained  until  ordered  in  for  promotion,  Jane  17. 
Private  George  W.  McKee  is  now  on  duty  as  assistant.  Both  observers, 
who  have  served  during  the  year,  have  rendered  all  rei>orts  by  maU  and 
telegraph  promptly  and  in  proper  form.  The  station  is  supplied  with, 
the  large-sized  standard  wind- vane  and  with  the  standard  self-registering 
attachment  to  the  anemometer. 

Meteorological  nummary. 


Year. 

4 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October ..--.. .-..-. 

29.924 
29. 955 
W,  (190 
30. 130 
29.940 
30. 022 
29. 792 
29.808 
29. 794 
29.  836 
29.874 
29,609 

52.4 
31.0 
16.0 
19.0 
27.5 
31.0 
51.0 
61.0 
72.7 
77.0 
75.6 
62.8 

Inches. 

2.06 

4.22 

.91 

.09 

.43 

1.61 

3.84 

6.35 

3.91 

6.36 

1.78 

3.24 

Southeast*. 

November 

December .-  -  -  - 

Northwest. 
Nortliweat. 

1872.. 

JaDuarv. ........... 

Northwest. 

February  ....  ...... 

Northwest. 

March. ............. 

Northwest. 

April. -. . ... .. 

Southeast. 

May 

Sou  t  h-sou  theast . 

JiiDe. ........  ...... 

Snuth-AontheaKt. 

July 

Southeast. 

AUgll8t. ......  ...... 

South-sou  theast. 

September 

Annual  mean 

Southeast. 

29.915 

48.1 

34.80 

Southeast. 
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OSWEGO,  NEW  YOEK. 

[Latitude,  43°  28';  longitude,  76°  35'.] 

The  location  of  the  office  at  this  station  remains  unchanged  since 
last  report.  In  common  with  the  other  stations  on  the  lake  circuit, 
Oswego  received  full  reports  until  July  1,  when  all  reports  were  sus- 
pendied  until  September  1,  since  which  date  fifty-two  have  been  received 
daily  with  as  much  regularity  as  the  somewhat  uncertain  telegraphic 
commuuicatioD  will  permit. 

Two  thousand  five  hundred  and  sixty-six  bulletins  and  two  thousand 
and  eighty-six  maps  have  been  issued  and  seven  hundred  and  fifty-two 
reports  furnished  the  press.  Selections  from  the  tabular  reports  are 
published  in  most  of  the  daily  papers  and  the  probabilities  given  regu- 
larly. Considerable  local  interest  is  felt  in  the  service.  The  chairman 
of  the  meteorological  committee  of  the  Board  of  Trade  stated  to  the  in- 
specting officer  that  the  reports  had  a  great  influence  upon  the  price  of 
grain  at  this  port,  as  well  as  in  their  direct  application  to  navigation. 
Mr.  McWhorter,  the  chairman  of  the  meteorological  committee,  has  kept 
in  constant  communication  with  the  central  office,  and  has  shown  a  desire 
to  promote  the  interests  of  the  service  by  making  such  suggestions  from 
time  to  time  as  appeared  to  bim  necessary  to  improve  its  operations. 

The  office  was  inspected  in  June,  and  found  in  excellent  conation. 
Sergeant  B.  F.  Hough,  who  has  been  in  charge  since  the  station  was 
established,  is  highly  commended  by  the  inspector  for  the  neat  appear- 
ance of  his  office  and  the  intelligence  displayed  in  the  management  of  the 
station.  The  sergeant  has  constructed  a  self-registering  attachment  to 
the  large  wind-vane  similar  in  principle  to  one  used  in  the  central  office, 
from  which  he  obtains  a  continuous  record  of  the  wind's  movements. 
The  anemometer  is  provided  with  both  the  standard  telescopic  rod  and 
self-registering  attachments.  The  assistants  at  this  station  have  been 
men  of  unusually  good  character.  Private  T.  B.  Jennings  remained 
until  ordered  in  for  promotion,  June  17, 1872,  when  he  was  succeeded  by 
Private  McGomas,  who  has  shown  commendable  zeal  in  the  service, 
especially  in  the  preparation  of  tables  for  the'  correction  of  the  baromet- 
rical readings. 

Twenty-one  cautionary  signals  have  be^n  displayed  at  this  station, 
and  all  but  four  are  reported  as  fully  justified.  In  reference  to  the  dis- 
play on  November  14,  15,  and  16,  1871,  the  observer  reports  as  fol- 
lows : 

The  Wftminff-signal  has  been  of  great  benefit,  as  many  vessels  were  detained  on  ac- 
count of  the  display  and  thus  escaped  the  storm.    Two  vessels  ventured  out,  but  en- 
'  countered  the  gale  and  were  obliged  to  pat  back,  being  considerably  damaged.    One 
vessel  that  went  out  while  the  signal  was  flying  ran  ashore  about  one  mile  above  the 
port,  and  is  now  a  total  wreck. 

The  winds  considered  dangerous  for  navigation  at  this  port  are  re- 
'  ported  to  be  those  from  the  northwest  and  west-northwest,  and  from  the 
northeast  when  accompanied  by  snow  and  fog. 


■ 

Meteorological  summary. 

Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
niometor. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October 

30. 000 
29.9^^0 
29.9^0 

53.3 
34.6 
26.5 

Inches. 
1.44 
2.96 
1.30 

• 
South. 

November 

Northwest. 

December. 

South. 
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Meteorolog^ical  summary — Contiuned. 


Year. 

Month. 

Mean  bar^ 
onieter. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

• 

Prevailing  wind. 

1872.. 

JaDaarv. ........... 

29.950 
29.960 
29.978 
29.953 
29.872 
29. 918 
29.883 
29.959 
29.944 

26.0 
23.8 
25.8 
42.7 
52.7 
64.2 
72.2 
72.8 
62.7 

Inches, 
1.48 
1.17 
2.43 
1.44 
2.72 
4.48 
1.84 
.71 
2.44 

West. 

February 

Northwest. 

March  ....... ...... 

Northwest. 

April .--- 

West. 

Mav 

West. 

June 

West- 

July 

West. 

AufiTUBt  ......... . 

South. 

SeDtomber 

South. 

Annual  mean 

29.944 

46.4 

24.61 

West. 

PHILADELPHIA,  PENNSYLVANIA. 

[Latitude,  39°  57';  longitude,  75°  12'.] 

The  office  remains  at  133  South  Second  street,  as  at  the  date  of  the 
last  report.  The  anemometer  and  wind-vane  are  on  the  top  of  the  cupola 
above  the  office,  and  well  exposed.  The  vane  is  the  large-size  stand- 
ard one  and  the  anemometer  is  provided  with  the  standard  self-regis- 
tering attachment.  The  rain-gauge  is  on  the  roof  of  the  main  building, 
and  is  affected  to  some  degree  by  the  proximity  of  the  tower,  which 
rises  forty-five  feet  above  it  and  shelters  it  partially  from  northwest 
storms.    Measures  have  been  taken  to  obtain  a  better  location  for  it 

Full  reports  were  received  here  until  July  1,  when  they  were  whoUy 
suspended  until  August  9,  1872,  when  the  midnight  report  in  full  was 
I'leceived  and  the  publication  of  the  map  resumed.  On  August  21  the 
circuit  system  was  resumed,  and  full  reports  have  since  that  date  been 
received  at  the  three  regular  reporting  hours.  The  publication  of  the 
midnight  map  continues,  in  order  to  get  it  distributed  before  the  receipt 
of  the  morning  reports. 

Five  thousand  nine  hundred  and  fifty-nine  bulletins  and  ten  thousand 
five  hundred  and  sixty-five  maps  have  been  issued  and  one  thousand 
three  hundred  and  sixty-one  reports  furnished  the  press.  Several  of  the 
leading  papers  print  the  tabular  report  regularly,  and  nearly  all  of  them 
occasionally.  All  print  the  probabilities  regularly,  and  most  of  them 
the  weekly  and  monthly  statements.  In  reference  to  this  subject  the 
observer  remarks,  in  his  semi-annual  report  of  July  1 : 

The  advantages  of  our  service  are  now  attracting  the  most  earnest  consideration  at 
this  place;  the  shipper,  the  manufacturer,  the  merchant,  and,  in  fact,  all  business  mea. 
have  accepted  and  employed  the  benefits  of  the  system  in  an  endless  number  of  waj^ 
in  their  respective  occupations.        •  •  •        That  the  value  of  the  weatber 

reports  is  realized  by  business  men  in  their  transactions  is  evidenced  by  the  tact  that 
this  office  is  daily  in  receipt  of  letters  from  parties  desiring  to  be  supplied  vrith  them, 
and  these  reqnests  have,  in  nearly  all  cases,  been  granted.  •  ^  *  j  \g^t 
pleasure  in  testifying  to  the  unvarying  support  and  efficient  aid  the  ably  oondncted 
press  of  this  city  has  ever  rendered  to  this  office  in  all  its  efforts  to  extend  any  infor- 
mation relating  to  the  service. 

The  statiop  was  inspected  in  April,  and  the  observer  then  in  charge 
relieved  upon  the  report  of  the  inspecting  oflicer,  who  considered  a 
change  necessary  for  the  good  of  the  service.  Several  changes  have 
been  made  in  the  men  on  duty  here  during  the  year,  all  of  them 
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with  the  view  of  benefiting  the  service.  Sergeant  Daw  was  trans- 
ferred to  another  station  on  November  27, 1871,  and  was  succeeded  by 
Sergeant  S.  P.  Carusi,  who  was  relieved  for  reasons  above  stated  April 
8,  and  was  succeeded  by  Sergeant  George  H.  Eichmond,  who  was  in 
turn  relieved  for  alleged  improper  conduct,  September  13, 1872. 

Sergeant  W.  T.  Boyd  is  now  in  charge,  and  has  two  assistants,  one 
of  them  being  a  printer,  who  gets  out  the  map.  Notwithstanding  these 
numerous  changes,  the  amount  of  work  done  at  the  station  has  been 
creditable  to  the  men  engaged  upon  it,  and  all  reports,  telegraphic  and 
mail,  have  been  regularly  and  promptly  forwarded.  The  demand  for 
maps  here,  as  elsewhere,  when  they  are  printed,  is  steadily  on  the  in- 
crease and  keeps  ahead  of  the  ability  to  supply. 

Meteorological  mmmary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October. .  •--, 

30. 140 
30. 046 
30. 146 
30. 053 
^     30.  Oil 
•     30. 054 
30.063 
29.975 
29.976 
29.970 
30.045 
30. 049 

56.5 
40.6 
32.9 
29.4 
31.2 
32.1 
51.6 
61.5 
72.7 
78.6 
75.9 
67.5 

Inches. 

4.*69 
1.57 
.95 
1.12 
3.67 
2.60 
3.15 
4.29 
9.20 
7.81 
3.66 

Southwest. 

November .......... 

Northwest. 

1872.. 

December 

January ...-. 

Northwest. 
West. 

Februarv. .  -  -  - 

Northwest. 

Marcb. . ......  ...... 

Northwest. 
West-northwest. 

April 

Mav  ............... 

W  est-uorth  west. 

Jane ............. .. 

West-Bonthwest. 

July 

West-southwest. 

V  \»XJ    ................ 

AnfiTust. ..--.. ...... 

Southwest. 

Sentember . ..... .... 

Northwest. 

Annaalmean 

30.044 

52.5 

42. 11* 

Northwest. 

.  *  For  eleven  months ;  rain-^auge  not  in  position  October,  1871. 

PITTSBURGH,  PENNSYLVANIA, 

[Latitude,  40°  32' ;  longitude,  80^  2'.] 

The  office  has  remained  in  the  First  National  Bank  building,  at  the 
corner  of  Fifth  avenue  and  Wood  street,  the  only  change  made  being 
the  removal  from  one  small  room  to  two  others  on  the  same  floor,  bet- 
ter adapted  for  the  office  business. 

Four  thousand  three  hundred  and  fifty-eight  bulletins  have  been 
issued,  some  of  which  were  furnished  to  the  press  and  published  in 
whole  or  in  part. 

Fifteen  reports  were  received  here  until  July  1.  From  that  date  to 
August  21  the  reports  from  river  stations  only  were  received  each 
afternoon,  but  since  the  resumption  of  the  circuit  system  sixteen  re- 
ports are  received  regularly  three  times  ea<ih  day. 

The  station  has  been  twice  inspected  since  last  report,  once  in  Janu- 
ary and  again  in  March.  Some  slight  irregularities  were  found  to  exist 
on  both  occasions,  and  immediately  corrected.  The  instrument-slielter 
is  a  reduced  copy  of  the  observatory  pattern,  adopted  by  the  central 
office,  and  answers  the  purpose  sati8fa<'torily.  The  wind-vane,  (large 
pattern,)  rain-gauge,  and  anemometer  are  well  exposed  on  the  roof 
of  the  building.     Eiver  reports  are  made  regularly  from  this  sta- 
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tion,  the  gauge  used  being  the  standard  one  constructed  by  the  city 
authorities,  ou  the  banks  of  the  Monougahela  a  short  distance  above 
its  junction  with  the  Allegheny^  Considerable  interest  is  manifested 
in  the  service,  especially  by  members  of  the  press  and  of  the  Pilots' 
Association,  and  a  strong  desire  expressed  for  the  establishment  of  ad- 
ditional stations  on  the  upper  waters  of  the  two  rivers  forming  the  Ohio. 
The  probabilities  are  published  whenever  received  and  the  river  reports 
regularly. 

Sergeant  L.  M.  Crist  was  in  charge  until  relieved,  December  27, 
1871,  for  failure  to  forward  his  mail-reports ;  Sergeant  G^eorge  N.  Salli> 
van  from  that  date  until  transferred  to  the  central  office,  May  4,  and 
Sergeant  W.  E.  Smith,  who  succeeded  him,  still  remains. 

Private  H.  Barton  was  on  duty  as  assistant  until  ordered  in  for  pro- 
motion, June  17,  when  he  was  relieved  by  Private  William  Finn. 

Eeports  have  latterly  been  forwarded  regularly  and  in  proper  form 
and  the  station  is  reported  in  good  condition. 

Meteorological  summary. 


Tear. 

Mouth. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

PrevaUing  wind. 

1871.. 

October 

November .......... 

29.955 
30.130 
30.130 
30.180 
30.102 
30.077 
29.631 
29.920 
29.900 
29.910 
29.980 

29.980 

• 

56.0 
38.0 
30.0 
28.0 
27.0 
34.0 
,S7.0 
63.0 
71.0 
75.0 
74.0 
66.0 

^      Inches, 
2.66 
.3.30 
2.00 

i.a5 

.97 

1.3:} 

.  88 
2.61 
2.35 
7.70 
2.81 
2.54 

Southwest. 
Northwest. 

December 

Northwest. 

1872.. 

January 

West. 

February 

West. 

March  ............. 

West. 

April ..  ............ 

North. 

May 

Northwest. 

June 

Northwest. 

July 

.August 

West. 
West. 

September ......... 

West. 

Annual  mean 

29.991 

51.6 

31.00 

West. 

PORTLAND,  MAINE. 

[Latitude,  43°  40' ;  longitude,  70°  14'.] 

No  change  has  been  made  in  the  location  of  the  office  during  the 
year,  nor  is  any  considered  necessary  at  present.  Full  reports  were 
received  here  until  the  suspension  of  the  circuit  system,  July  1,  since 
which  date  none  have  been  received,  owing  to  the  difficulty  of  making 
the  necessary  telegraphic  arrangements. 

Two  thousand  six  hundred  and  siz  bulletins  and  one  thousand  nine 
hundred  and  thirteen  maps  have  been  issued  and  seven  hundred  and 
fifty  reports /uniished  to  the  press  and  published  in  condensed  form. 
The  probabilities  and  monthly  summaries  are  published  regularly 
and  considerable  interest  manifested  in  the  service  by  leading  citizens, 
and  Mr.  Farley,  chairman  of  the  meteorological  committee  of  the  Board 
of  Trade,  has  rendered  much  valuable  assistance  to  the  observer  in  vari- 
ous ways  during  the  year. 

Twelve  cautionary  signals  have  been  displayed  at  this  port  during 
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the  past  year,  and  seven  of  this  number  were  fully  justified.    As  to  the 
result  of  the  different  warnings  the  observer  reports  as  follows: 

November  1,  1871. — The  violeDce  of  the  gale  was  not  felt  at  this  station,  but  was  re- 
ported us  being  very  severe  otf  the  coast.  Ou  account  of  the  display,  many  vessels 
remained  in  the  harbor  which  otherwise  would  have  put  to  sea,  where  they  would 
have  encountered  the  storm. 

November  10,  1871. — 'So  liguries  to  shipping  are  reported,  as  timely  preparations  for 
the  storm  had  been  made. 

November  14,  1871. — By  the  timely  displav  of  the  signal  a  number  of  vessels  that  Were 
making  preparations  to  leave  the  harbor  during  the  evening  were  detained,  thereby 
escaping  the  gale. 

December  4  and  5, 1871. — Owing  to  the  display  of  the  signal,  the  regular  steamers  to 
New  York  and  ports  east  remained  in  harbor  uut^l  the  violenoe  of  the  gale  subsided. 

The  oflBce  was  inspected  in  May,  and  numerous  irregularities  in  the 
management  of  the  station  and  the  location  of  the  instruments  and  the 
manner  of  keeping  the  records  discovered,  all  of  which  were  corrected. 
The  rain-g^uge^  wind-vane,  (large  pattern.)  and  anemometer  are  well 
exposed  on  a  raised  pfatform  upon  the  rooi,  and  the  last-named  instru- 
ment is  provided  with  the  standard  telescopic  rod  and  self-registering 
attachments. 

Sergeant  R.  B.  McGrady  was  relieved  from  charge  of  the  station, 
August  17,  and  transferred  to  Louisville,  Kentucky,  being  succeeded  by 
Sergeant  A.  B.  Williams,  who  still  remains.  Private  K.  Phelps  is  on 
duty  as  assistant,  having  relieved  Private  Ramsay,  who  was  transferred 
to  Mount  Washington,  June  17, 1872.  Mail  and  telegraphic  reports  have 
been  forwarded  promptly  and  in  proper  form,  so  far  as  the  observer  is 
concerned,  but  the  midnight  reports  have  been  delayed  until  the  next 
morning  by  the  closing  of  the  telegraph-office  at  night  since  July  1, 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

• 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wind. 

1871. 

October .,.,.. ...... 

30. 053 
29.926 
30.004 
29.910 
29.924 
29. 900 
29.949 
29.955 
29.950 
29.919 
30.007 
30.020 

50.0 
33.0 
23.0 
22.5 
23.0 
23.3 
41.8 
52.3 
62.0 
68.7 
67.1 
59.8 

Inchee, 
6.55 
6.37 
3.00 
.77 
.35 
1.44 
1.60 
3.'23 
5.95 
2.97 
6.97 
3.12 

Southwest. 

November *. 

December .......... 

Northwest. 
Southwest. 

1872. 

Jan  nary .......  .... 

Southwest. 

February *. 

March ...... 

Northwest. 
Northwest. 

April 

Northwest. 

May 

South. 

June 

South. 

July 

August 

South. 
Southwest. 

September 

Southwest. 

Annual  mean 

29.9G3 

43.9 

42. 32 

Southwest. 

POETLAND,  OEEQ02^. 

The  office  is  located  in  Gilman's  Building,  at  the  corner  of  First  and 
Alder  streets,  in  the  center  of  the  business  part  of  the  city  and  within 
easy  reach  of  the  telegraph-office.  The  wind-vane,  (large  pattern,) 
rain  gauge,  and  anemometer  are  well  exposed  on  the  roof  of  the  build- 
ing. The  instrument  shelter  is  of  the  standard  pattern,  and  projects 
from  a  window  with  a  northern  exx)osure.    The  station  was  established 
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by  SergeantEdwin  Garl.  and  who  began  to  send  reports  November  1,1871. 
The  only  reports  received  at  the  station  were  those  of  San  Diego  and 
San  Francisco,  on  the  Pacific  coast,  previous  to  July  1.  Since  that 
date  the  work  of  the  observer  has  been  limited  to  making  and  forward- 
ing the  local  observations.  The  telegraphic  communication  with  San 
Francisco,  where  the  reports  are  transferred  eastward,  has  been  fre- 
quently interrupted.  In  addition  to  this  diflSculty,  the  telegraph-office 
has  been  closed  at  the  hour  for  sending  the  morning  and  night  reports 
since  July  1,  causing  great  irregularities  in  their  transmission. 

Four  hundred  and  eighty  bulletins  have  been  issued  and  two  thou- 
sand one  hundred  and.  eighty-seven  reports  of  the  local  observations 
furnished  the  press  and  regularly  published. 

The  station  is  supplied  with  a  full  set  of  standard  instruments,  all  of 
which  are  reported  in  good  condition.  An  oflScer  is  now  on  his  way  to 
inspect  the  station. 

All  mail-reports  have  been  forwarder!  promptly  and  in  proper  form. 

Latitude  of  station 45°  30' 

Longitude  of  station 122°  27' 

Elevation  of  barometer  above  sea-level 97  feet. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wind. 

1871.. 

October ............ 

Inches, 

November .. .... .... 

30.060 
30.040 
30. 160 
29.900 
30.130 
30.150 
30. 130 
30. 090 
30. 040 
30.060 
30.063 

45.0 
38.0 
36.0 
44.0 
48.0 
47.0 
57.0 
64.0 
68.0 
66.0 
59.0 

2.77 

7.02 

6.56 

12.13 

5.28 

2.96 

.92 

1.52 

.20 

.13 

1.26 

Southeast. 

December 

Southeast. 

1872.. 

Jaiiiiary 

Southeast. 

February 

Southeast. 

• 

March 

South. 

April 

South. 

May - 

Northwest. 

June 

Northwest. 

July 

Northwest. 

V   «*  J     .......     ....    .... 

AUfiTUBt  ............ 

Northwest. 

September 

Northwest. 

Mean  for  11  mos... 

30.075 

52.0 

41.35 

Northwest. 

\ 

PUNTA  EASSA,  FLORIDA. 

[Latitude,  27°  00' ;  longitude,  82P  18'.] 

The  location  of  the  office  at  this  station  has  not  been  changed  since 
last  report,  there  being  no  other  building  in  the  place.  The  room  is 
small  and  somewhat  crowded,  but  is  the  best  that  could  be  had,  and 
for  its  use  the  office  is  under  obligation  to  the  International  Ocean  Tel- 
egraph Company,  whose  property  it  is. 

The  station  was  inspected  in  February,  and  found  without  a  proper 
shelter  for  the  exposure  of  instruments.  One  was  ordered  by  the 
inspector  from  Key  West,  the  nearest  place  where  it  could  be  obtained. 
Other  irregularities  were  corrected,  and  the  office  left  in  as  good  order 
as  could  be  expected.  No  reports  are  received  here  for  publication  and 
no  bulletins  issued. 

Sergeant  C.  E.  Ingram  was  relieved  from  charge  of  the  station,  Feb- 
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rnary  27,  and  his  successor,  Sergeant  George  S.  Eowley,  September  5, 
both  upon  the  report  of  the  superintendent  of  the  telegraph  company 
that  they  had  been  guilty  of  misconduct.  Sergeant  William  Theodovius 
was  ordered  to  the  station,  September  5.  Private  John  Healy  was 
assigned  to  duty  here  as  an  assistant,  February  27,  and  still  remains 
for  the  purpose  of  preventing  interruption  of  the  reports  through  sick- 
ness of  the  observer. 

All  mail-reports  have  been  forwarded  with  regularity  and  the  duties 
of  the  station  in  relation  to  oflSce-work  discharged  satisfactorily.  The 
station  is  supplied  with  a  medicine-chest,  furnished  by  the  Medical  De- 
partment of  the  Army,  for  the  observer's  use,  and  is  comfortably  fitted 
up  with  such  furnitui*e  as  could  be  obtained  from  Key  West.  Every 
effort  has  been  made  to  render  the  duty  here  as  pleasant  as  practicable  at 
such  an  isolated  post. 

Ifyteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October ............ 

30.035 
30. 040 
30.180 
30. 140 
30. 030 
30. 080 
30.0ri0 
30.090 
30.077 
30.090 
30.046 
30.020 

79.8 
71.5 
67.0 
62.5 
64.0 
69.0 
77.0 
78.0 
80.9 
81.0 
81.0 
80.0 

Inches. 
1.80 

2.68 
2.64 
2.71 
.69 
1.54 
2.88 
7.16 
8.68 
3.97 
5.14 

Northeast. 

November 

December 

Northeast. 
Northeast. 

1872.. 

Jaunarv  ....... .... 

Northeast. 

February -.. 

Northeast. 

March 

South. 

April 

Northeast. 

Mav 

Northeast. 

JnDe  .... 

West. 

Jnly 

Northeast. 

vu>^       ............... 

Au^st  --...- 

Northeast. 

Seotember 

Northeast. 

Annual  mean 

30.076 

74.3 

40.87 

Northeast. 

ROCHESTER,  NEW  YORK. 

[Latitude,  43°  08';  longitude,  77°  51'.] 

The  oflBce  remains  in  Power^s  Block,  at  the  corner  of  West  Main  and 
State  streets,  in  the  center  of  the  business  part  of  the  city.  The  build- 
ing is  fireproof,  being  built  of  iron,  stone,  and  brick, and,  although  the 
office  has  been  on  the  eighth  floor  since  September  1,  it  is  reached 
easily  by  means  of  an  elevator.  Previous  to  September  1  it  was  on  the 
sixth  floor,  but  the  additional  stories  being  added  by  the  proprietor,  it 
was  moved  at  his  request  and  at  his  expense. 

The  anemometer  provided  with  the  standard  telescopic  rod  and  self- 
registering  attachments,  the  rain-gauge,  and  large  wind-vane  are  well  ex- 
posed on  the  roof  of  the  building,  and  the  signal-staff  is  sufficiently 
elevated  to  be  visible  from  Charlotte,  the  port  of  the  city,  six  miles  dis- 
tant. The  instrument-shelter  is  a  modified  copy  of  the  observatory 
adopted  at  the  central  office,  and  is  on  the  roof  of  the  building. 

Previous  to  July  1  full  reports,  and  since  September  1,  fifty -two 
reports  have  been  received  with  as  much  regularity  as  at  the  other 
lake  stations.  Three  thousand  eight  hundred  and  sixty-nine  bulletins 
and  one  thousand  eight  hundred  and  seventy- three  maps  have  been 
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issued  and  five  hundred  and  eleveu  reports  furnished  to  the  press.  The 
leading  papers  publish  the  tabular  report,  the  probabilities,  and  the 
weekly  and  monthly  summaries.  Mr.  Powers,  the  proprietor  of  the 
building,  has  displayed  a  lively  interest  in  the  service  and  done  all  in 
his  power  to  make  the  office  perfect  in  its  appointments  at  some  per- 
sonal expense. 

The  station  was  inspected  on  July  1,  and  the  office  and  instruments 
found  in  good  condition.  Sergeant  F.  M.  M.  Beall  has  been  in  charge 
since  its  establishment  and  has  rendered  all  reports  promptly  and  in 
proper  form.  He  is  highly  commended  by  the  inspecting  officer  as 
attentive  to  his  duties  and  always  ready  to  give  information  to  appli- 
cants.   The  assistant,  Private  L.  M.  Grist,  is  also  favorably  mentioned. 

Thirteen  cautionary  signals  were  displayed  at  this  point,  and  all  bat 
three  are  reported  as  fully  justified.  In  reference  to  known  benefits  or 
injury  to  commercial  or  other  interests,  resulting  from  the  display  of 
signals,  the  observer  reports  am  follows : 

December  3, 1871. — People  look  up  to  the  signal  with  expectation  and  confidenoe,  oa 
account  of  the  accuracy  that  marks  its  predictions. 

April  13,  1872. — Signal  ordered  on  the  12th  instant  was  hoisted  twenty  hours  before 
the  gale  commenced.  This  being  the  first  displav  of  the  season,  many  persons  called 
to  ascertain  the  probable  time  and  severity  of  the  expected  gale.  *At  2  p.  m.,  the 
wind,  blowing  from  the  west,  reached  a  velocity  of  sixty-two  miles  per  hour.  Con- 
siderable damage  was  done  to  property,  and  from  personal  inquiry  I  find  many  build- 
ers governing  their  operations  by  it,  and  gladly  acknowledged  the  benefit  of  the  sig- 
nal. All  the  city  papers  acknowledged  its  timely  warning.  The  steamer  Norseman 
made  her  regular  trip  on  the  13tb,  but  encountered  very  high  and  dangerous  seas. 

The  winds  considered  dangerous  at  this  station  are  those  from  the 
northeast  to  the  northwest 

Metearologieal  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

• 

1871.. 

October .... ,.,.. 

30.100 
30.010 
29.960 
29.950 
29.950 
29. 950 
29. 920 
29.890 
29.880 
29.890 
29.960 
29.960 

51.0 
32.0 
24.0 
23.5 
23.0 
22.0 
44.0 
54.0 
65.0 
71.0 
71.0 
62.0 

Inches. 
2.59 
3.10 
1.82 
2.37 
1.28 
2.50 
2.15 
2.18 
5.35 
2.56 
1.89 
1.72 

West. 

November 

December 

Northwest. 
West. 

1872.. 

January  ........... 

West. 

Februarv  .-.. .. .... 

Southwest. 

March  ..... .... .... 

Northwest. 

April  .... .. .... .... 

Northwest. 

May 

West. 

June.... 

West, 

July 

AllfiTUSt  ....  ....  ..  -. 

West. 
South  west. 

Sentember  ......... 

Southwest. 

Annual  mean 

29. 952 

45.2 

29.51 

West. 

SAK  DIEGO,  CALIFORNIA. 

The  office  is  located  in  the  second-  and  upper  story  of  a  building  on 
the  south  side  of  Horton  Square,  within  easy  reach  of  the  post  and  tel- 
egraph offices,  and  the  roof  affords  an  excellent  exposure  lor  the  wind- 
vane  and  anemometer. '  The  instrument-shelter  is  of  the  standard  pattern, 
and  projects  from  a  window  having  a  northwestern  exposure. 

The  station  was  established  by  Sergeant  John  B.  Wells,  who  began 
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sending  reports  November  1, 1871,  and  has  kept  them  up  since  that 
date  with  as  much  regularity  as  the  condition  of  the  telegraph-line 
would  permit.  Since  July  1  the  closing  of  the  telegraph -office  at  the 
hours  for  sending  the  morning  and  midnight  reports  has  been  an  addi- 
tional cause  of  delay.  Previous  to  July  1  the  reports  of  San  Francisco, 
and  Portland,  Oregon,  were  received,  but  at  present  the  worii  of  the 
observer  is  limited  to  the  transmission  and  publication  of  the  local 
observations. 

Five  hundred  and  ninety-eight  bulletins  and  seventy-two  reports  have 
been  issued  and  published  regularly.  The  observer  remarks  as  follows 
upon  the  local  interest  manifested  in  the  service : 

Semi-annual  report  of  July  1, 1872. — The  importance  accredited  to  this  branch  of  the 
Bignal-servicti  by  the  commercial  and  agricultural  public  and  the  zeaJons  interest  man- 
ifested by  all  cllwses  in  its  wonderful  development  and  success  are  fully  demonstrated 
by  the  confidence  with  which  the  general  public  are  pleased  to  receive  our  official 
reports  and  the  favorable  expresRions  of  numerous  persons  from  all  parts  of  the 
country,  generally  here  for  their  health,  who  take  the '  occasion  to  visit  my  office. 
Among  my  visitors  I  take  pleasure  to  mention  General  Meigs,  U.  S.  A.,  General  Alex- 
ander, of  the  Engineer  Corps,  and  a  number  of  other  Army  and  also  Navy  officers  ou 
di£ferent  occasions.  •  •  •  Xhe  wonderful  equality  of  this  climate,  produced  as 
it  is  by  the  almost  constant  westerly  winds,  which  receive  their  temperature  from 
their  passage  over  the  vast  expanse  of  the  Pacific,  attracts  invalids  sufliering  from  pul- 
monary complaints  in  great  numbers  from  all  parts  of  the  country,  where  they  find 
relief  in  the  peculiar  qualities  of  this  dry,  bracing  atmosphere,  and  their  lives  are 
often  prolonged  in  this  climate,  where  extremes  of  heat  and  cold  are  unknown. 
Intelligent  physicians,  in  recommending  their  patients  to  an  agreeable  climate,  are 
guided  or  influenced  in  selecting  a  location  by  our  published  reports. 

Latitude  of  station 32^  W 

Longitude  of  station 1170'  06' 

Elevation  of  barometer  above  sea-level 62  feet. 

The  station  is  supplied  with  a  fiiU  set  of  standard  instruments,  all 
of  which  are  reported  in  good  condition. 

Meteorological  summary. 


Year. 

^onth. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

November .......... 

30.011 
30.133 
30.  091 
30.086 
30. 031 
30. 054 
30.004 
29.974 
29.  ^5 
29.955 
29.984 

59.7 
56.5 
51.9 
54.7 
56.2 
56. 3 
60.8 
65.2 
66.6 
•68.9 
66.4 

Inches, 

1.19 

1.39 

.99 

1.63 

.46 

.26 

.12 

.00. 

.00 

.18 

.00 

West. 

a 

December 

Northwest. 

1872.. 

January 

£a8t. 

February ........... 

West. 

March  ............. 

West. 

April 

West.  , 

May 

West. 

June - 

West. 

July 

West. 

V*AMJ    ......     .....    .... 

August 

West. 

Sentember 

West. 

Mean  for  11  monthn. 

■ 

30.027 

60.3 

6.22 

West. 

\ 


SAN  FRANCISCO,  CALIFORNIA, 

[Latitude,  37°  48';  longitude,  1220.26'.] 

No  change  has  been  made  in  the  location  of  the  office  since  the  date 
of  last  report.    Previous  to  July  1  and  since  September  1,  reports  from 
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eleven  stations  have  been  received  here,  and  reports  from  San  Die^o, 
and  Portland,  Oregon,  regularly  transferred  to  Chicago  and  eastward. 

One  thousand  nine  hundred  and  twenty-four  bulletins  and  four  hun- 
dred and  four  press-reports  have  been  issued.    The  daily  papers  occa- 
sionally publish  the  tabular  reports  and  monthly  summaries. 
*  The  anemometer  is  supplied  with  the  standard  self-registering  attach- 
ment. 

Sergeant  S.  P.  Carusi  was  relieved  from  charge  of  the  station,  October 
16, 1871,  and  was  succeeded  by  Sergeant  F.  B.  Pilling,  who  is  still  at 
the  station,  but  has  been  unfit  tor  duty  on  account  of  serious  illness 
since  March  19, 1872,  the  work  having  been  ably  performed  in  the  mean 
time  by  Sergeant  W.  B.  Webster,  transferred  here  from  Omaha. 

All  reports  by  mail  have  been  sent  regularly  and  in  proper  form  since 
the  latter  took  charge,  and  the  telegraphic  ones  as  regularlj^  as  the  con- 
dition of  the  lines  permitted.  The  instruments  are  all  reported  in  good 
condition.  There  is  no  assistant  at  this  station  at  present,  but  one  will 
be  sent  at  an  early  date  to  insure  the  transfer  of  reports  in  the  event  of 
the  observer's  sickness. 

Meteorological  nummary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  ram- 
fall. 

Prevailing  wind. 

1871.. 

October 

29.990 
30.070 
30.090 
30. 120 
30.090 
30.106 
30.079 
29.986 
29.991 
29.974 
29.945 
29.984 

65.5 
53.0 
53.0 
52.0 
56.0 
54.2 
53.7 
56.3 
59.9 
58.0 
56.4 
58.7 

Inehm. 

.07 

2.81 

14.36 

4.03 

6.90 

1.59 

.81 

.18 

.04 

.01 

.00 

.04 

Southwest. 

November 

West. 

December ...-. 

Southwest. 

1872.. 

January 

North. 

February -.. 

Southwest. 

March  ............. 

West. 

April 

West. 

Mav 

Southwest. 

* 

June 

Southwest. 

July 

Southwest. 

August 

Southwest. 

September ..- 

Annual  mean.... 

Southwest. 

30.035 

.      56.4 

30.84 

Southwest. 

SANTE  ¥%  NEW  MEXICO. 

The.  office  is  on  the  upper  floor  of  a  two-story  building  known  as 
Johiison's  Building,  on  a  street  without  name  or  number.  The  roof 
is  flat  and  affords  a  good  exposure  for  the  wind-vane,  (small  pattern,) 
anemometer  and  rain-gauge,  and  also  for  the  instrument-shelter,  which 
is  a  small  structure  of  latticework  elevated  ^bove  the  roof. 

The  station  was  established  by  Sergeant  John  P.  Clum,  who  began 
sending  reports  November  20, 1871,  and  has  continued  to  do  so-  since 
that  date  with  as  much  regularity  as  the  condition  of  the  telegraph-line 
would  permit. 

Mail  communication  has  also  been  unreliable,  causing  frequent  delays 
in  the  receipt  of  reports  sent  by  mail.  The  station  has  not  been  inspect^, 
but  the  observer  reports  all  instruments  in  good  condition.  The  work 
of  the  office  has  been  done  without  an  assistant. 
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Latitude  of  station 35©  41' 

Longitude 106o  3' 

Elevation  of  barometer  above  sea-level 6,850  feet. 

No  bulletins  have  been  issued,  as  no  reports  from  other  stations  are 
received.  The  monthly  summaries  have  been  published  by  the  press 
with  regularity,  and  some  local  interest  manifested  in  the  service,  mainly 
in  the  expression  of  a  desire  for  more  reports. 

Meteorological  summary. 


Year. 


Month. 


1871. 
1872. 


December . 
January . . . 
February . . 

March 

April; 

May 

June 

July 

August 

September. 


Mean 


Mean  bar- 
ometer. 


29.770 
29.733 
29.735 
29.725 
29.851 
29.aS3 
29.925 
29.970 
29.910 


Mean  ther- 
mometer. 


34.3 

27.0 
34.0 
38.8 
45.8 
5H.1 
66.9 
67.6 
67.0 
60.0 


Total  rain- 
faU. 


Inches, 


.34 

.20 

.13 

.14 

.45 

2.44 

2.62 

2.98 

.27 


Prevailing  wind. 


29. 834 


49.9 


9.57 


North. 

North. 

North. 

North. 

Southwest. 

North. 

Southwest. 

Northeast. 

South. 

Southeast. 


North. 


SAYA]^NAH,  GEOKGIA. 

*  [Latitude,  32°  05 ;  longitude,  81°  08'.] 

!N'o  chan|]:e  in  the  location  of  the  office  has  been  made  during  the 
year,  and  full  reports  were  received  until  the  suspension  of  the  circuit 
system^  since  which  date  the  only  ones  received  are  those  from  the 
Florida  station^. 

Two  thousand  nine  hundred  and  seventy-one  bulletins,  two  hundred 
and  fifty  press  reports,  and  one  thousand  four  hundred  and  sixty-nine 
maps  have  been  issued  and  distributed  throughout  the  city.  The  lead- 
ing papers  publish  the  probabilities  and  monthly  statements  regularly. 
The  station  has  been  twice  inspected  since  last  report,  once  in  October, 
1871,  and  again  in  March,  1872,  and  found  in  good  condition  on  both 
occasions,  the  slight  irregularities  discovered  in  the  manner  of  keep- 
ing the  records  and  caring  for  the  instruments  being  easily  corrected. 

The  large  wind-vane  is  well  exposed,  and  the  anemometer  is  provided 
with  the  standard  telescopic  rod  and  self-registering  attachments. 

Leading  merchants  and  shippers  have  manifested  a  lively  interest  in 
the  service  and  expressed  themselves  as  having  derived  much  practical 
benefit  from  observation  of  the  reports.  A  general  desire  is  also  ex- 
pressed for  the  resumption  of  the  bulletins. 

Four  cautionary  signals  have  been  displayed  at  this  station,  all  of 
which  are  reported  as  fully  justified.  The  observer  reports  upon  the 
result  of  the  several  displays  aB  follows : 

November  15,  1871. — ^The  display  prevented  several  ships  and  other  craft  from  going 
to  sea,  and  from  information  I  learn  there  was  a  heavy  gale  along  the  immediate  coast. 

November  30,  1871. — Several  vessels  were  detained  from  leaving  port  in  the  immediate 
vicinity*  of  Savannah ;  there  was  a  wind  firom  twelve  to  twenty  miles  per  hoar. 
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Sergeant  C.  W.  Held  was  in  charge  nntil  transferred  to  a  nortliern 
station,  January  15, 1872,  when  he  was  succeeded  by  Sergeant  J.  O.  Man- 
son,  who  still  remains.  Both  men  have  given  satisfaction  by  the  prompt- 
ness and  regularity  with  which  they  have  rendered  all  reports.  Private 
J.  K.  P.  Purdum  is  still  on  duty  as  assistant,  and  is  highly  commended 
^y  the  inspecting  officer  for  his  zeal  and  intelligence. 

Meteorological  summary. 


Tear. 


1871 


1872. 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

Annual  mean. 


Mean  bar- 
ometer. 


30. 142 
30. 061 
30. 215 
30. 160 
30.000 
30. 078 
30.103 
30. 060 
30. 045' 
30. 060 
30. 060 
30. 060 


30.087 


Mean  ther- 
mometer. 


68.3 
59.1 
51.5 

46.0 
50.0 
53.5 
67.0 
76.0 
80.0 
83.0 
84.0 
76.0 


66.2 


Total  rain- 
fall. 


Inches. 
3.55 
2.22 
1.59 
2.09 
4.65 

10.18 
2.75 
5.22 
9.52 
4.36 

12.31 
3.52 


61.96 


Prevailing  wind. 


Northeast. 

Southwest. 

Southwest. 

Northwest. 

Northwest. 

Northwest. 

East. 

Southwest. 

Southwest. 

Southwest. 

East 

Southeast. 


Southwest. 


SHRBVEPORT,  LOUISIANA. 

[Latitude,  32^  30;  longitude,  93°  45'.] 

The  office  is  on  the  fonrtb  floor  of  the  Southern  Hotel,  on  Milan 
street,  in  the  business  center  of  the  town.  The  roof  affords  an  excel- 
lent exposure  for  the  wind-vane,  (large  pattern,)  anemometer,  and  rain- 
gauge,  and  they  are  well  and  firmly  set  up.  The  shelter'is  of  the  stand- 
ard pattern,  and  projects  from  a  window  having  a  northern  exposure. 

Two  inspections  have  been  made  during  the  year,  one  in  November, 
1871,  and  the  other  in  August,  1872,  and  such  slight  irregularities  as 
were  discovered  in  the  arrangement  of  the  instruments  and  manner  of 
keeping  the  records  corrected. 

,  River  reports  are  made  from  this  station,  the  gadge  used  being  one 
constructed  by  the  observer  in  accordance  with  plans  furnished  from 
the  central  office.  Owing  to  the  fact  that  it  was  put  up  during 
high  water  it  has  failed  to  prove  seviceable  during  the  summer  season, 
and  a  new  one  will  be  required.  The  reports  from  this  station  are  consid- 
ered of  importance  by  shippers  on  the  Mississippi. from  New  Orleans  to 
Saint  Louis,  and  specialpains  will  be  taken  to  render  them  accurate  and 
trustworthy. 

Seventy  bulletins  and  six  hundred  and  forty-five  press  reports  have 
been  issued.  The  local  observations  are  published  by  the  principal 
papers. 

Sergeant  Hugh  Coyle  has  been  in  charge  of  the  station  since  Novem- 
ber 6,  1871,  and  is  highly  commended  by  the  iuppecting  officer  for 
his  attention  to  duty.  All  reports  have  been  sent  regularly  and  iu 
proper  form.  Some  delay  in  the  transmission  of  the  midnight  reports 
has  occurred  since  July  1,  by  the  closing  of  the  telegraph -office  at  the 
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regular  hour  for  sending  them.    To  guard  against  any  interruption  of 
the  reports  an  assistant  was  ordered  to  the  station,  August  2,  1872. 

The  observer  gives  the  following  illustration  of  the  practical  'legal 
value  of  the  reports : 

In  the  month  of  Febrnary  last  something  occnrred  here  which  may  be  stated  as  an 
indication  of  the  esteem  in  which  onr  service  is  held  by  the  Intelligent  pnblic. 

A  man  was  on  trial  at  the  district  court  for  murder.  A  skiff  (boat)  was  one  of  the 
things  found  npon  the  scene  of  the  supposed  mnrder.  It  was  alleged  upon  trial  that 
the  boat  had  drifted  with  the  wind  in  a  certain  direction  to  a  certain  place.  Something 
was  said  about  freezing  wat^r,  ice  in  the  river,  and  evaporation  on  the  day  the  dead 
body  waA  found,  but  these  allegations  were  nut  generally  accepted  as  facts,  and  a  con- 
tradiction ensued.  The  minU  of  a  wide-awake  attorney  soon  perceived  that  these 
questions  could  be  determined  with  scientific  accuracy  and  reliability  by  means  of  the 
Signal-Sei'vice  records  at  this  station.  On  the  19th  of  February  my  office  was  visited 
by  two  lawyers  iu  quest  of  information  from  said  records,  and  the  same  day  I  received 
agitation  from  the  district  court  to  appear  immediately  with  the  i-ecords  of  the  weather 
for  November  28  and  29,  1871.  I  was  sworn  to  give  tme  evidence  in  the  case,  which 
was  decided  by  the  information  obtained  from  the  daily  record  of  observations. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

• 

Total  rain- 
fall. 

Prevailing  wind. 

1871,. 

October* •-... 

Inches, 

» 

November  ......... 

30.051 
30.  167 
30.211 
29. 96() 
30. 064 
29.984 

30. 018 
30.002 
29.981 

30. 019 
30.002 

51.1 

47.7 
40.7 
#  50.6 
54.4 
66.5 
73.5 
80.4 
84.0 
84.5 
78.6 

3.04 
1.30 
5.25 
.5.89 
4.11 
7.18 
9.10 
2.70 
1.62 
.40 
2.91 

East. 

December 

South. 

1872  . 

Jannarv  . ...... .... 

East. 

February 

March ...... .... 

West. 
South. 

April  .............. 

Southeast. 

Mav ............... 

Southeast. 

June  .............. 

South. 

July 

South. 

Ausrust  ........ . 

East. 

Seotember . 

Southeast. 

Mean  for  11  months. 

• 

30.043 

64.7 

43.50 

South. 

*  Records  iDoomplete. 


SAINT  LOUIS,  MISSOURI. 
[Latitude,  38°  37' ;  longitude,  90°  16.'] 

• 

K"o  change  has  been  made  in  the  location  of  the  office  since  last  report, 
bnt  one  is  contemplated  at  an  early  day,  to  a  building  much  more  favor- 
ably located  for  meteorological  purposes.  The  large  wind-vane,  rain- 
gauge,  and  anemometer  are  elevated  above  the  roof  on  a  strongly-built 
platform,  and  are  substantially  put  up.  The  latter  instrument  is  pro- 
vided with  the  standard  telescopic  rod  and  self-registering  attachments. 

The  instrument-shelter  is  of  the  standard  pattern,  and  projects  from 
a  window  with  a  northern  exposure.  The  station  was  inspected  in 
November,  1871,  and  in  August,  1872,  and  found  in  good  condition  on 
both  occasions. 

Fifteen  reports  were  received  here  tri-daily  until  July  1,  after  which 
the  same'  number  of  river  reports  were  received  each  afternoon  until 
August  21,  when,  the  circuit  system  being  resumed,  the  number  of  re- 
I)orts  was  increased  to  twenty-seven,  to  be  received  three  times  each  day. 
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Eeports  to  and  from  Leavenworth  and  Cairo  are  here  transferred  under 
the  observer's  supervision. 

Fourteen  thousand  and  thirty  bulletins  and  river  reports  have  been 
issued  and  four  thousanU  five  hundred  and  twenty-four  reports  furnished 
to  the  press.  The  leading  dailies  publish  the  tabular  reports  in  full,  and 
the  probabilities,  river  reports,  and  monthly  summaries  regularly  and 
in  excellent  form. 

The  inspector  reports  that  the  citizens  are  very  desirous  of  having  full 
reports  furnished  them  and  a  daily  map  issued,  and  in  compliance  with 
their  wishes  and  his  recommendation  arrangements  are  making  for  ^uch 
issue,  which  will  be  completed  at  »n  early  day. 

The  members  of  the  meteorological  committee  have  taken  an  active. 
interest  in  the  office  and  render  valuable  assistance  to  the  observer  in 
various  ways.  They  urge  the  extension  of  the  system  by  the  addition 
of  several  other  stations  at  the  mouths  of  the  principal  tributaries  of 
the  Missouri  and  Mississippi  Elvers,  to  give  timely  notice  of  the  approach 
of  floods  from  those  sources.  They  also  desire  more  stations  to  the 
westward,  on  account  of  the  large  carrying  business  done  over  the 
Pacific  Bailroad.  The  river  reports  are  of  special  importance  to  this 
station  on  account  of  its  large  river  trade,  and  special  messengers  are 
furnished  the  observer  by  the  chamber  of  commerce  to  assist  in  their 
wide  and  prompt  distribution* 

The  water-gauge  is  set  up  at  the  wharf  of  the  Saint  Louis  Elevator 
Company,  and  was  constructed  by  the  observer  in  accordance  with  plans 
furnished  from  the  central  office.  It  agrees  with  that  of  the  Pilots' 
Association,  and  its  indications  are  considered  reliable. 

Saint  Louis  was  designated  as  a  recruiting  station  for  the  signal  detach- 
ment, and  the  observer  iustructfid  to  examine  applicants  for  admission 
to  this  service  and  turn  over  all  candidates  accepted  to  the  recruiting 
officer  for  enlistment  and  transfer  to  Washington.  The  number  of  ap- 
plications was  unexpectedly  large,  and  the  increased  amount  of  work 
thus  thrown  upon  the  observer  necessitated  the  presence  of  another 
assistant  to  enable  him  to  perform  this  duty  and  keep  up  his  regular 
station-wof k,  and  one  was,  accordingly,  ordered  here  in  March,  an'd  still 
remains.  The  following  statement  shows  how  energetically  the  observer 
has  carried  out  his  duties  in  this  direction : 

Number  of  applicants  by  mail  and  in  person 1, 356 

Number  of  men  examined 845 

Number  of  men  examined  who  passed  examination  and  were  en- 
listed   103 

Sergeant  E.  H.  Singleton  has  been  in  charge  of  t^e  station,  and  has 
displayed  in  its  management,' and  in  his  unremitting  attention  to  duty, 
soldierly  qualities  of  a  high  order.  Beferring  to  him  the  inspecting 
officer  says : 

He  seems  to  have  conducted  his  station  in  the  hest  manner  possible,  and  to  have 
given  the  people  every  facility  to  obtain  snch  information  as  they  desired.  He  eignys 
a  high  character  in  the  community. 

Privates  P.  J.  Huneke  and  Thomas  G.  White  are  on  duty  as  assistants, 
and  are  both  applicants  for  promotion. 
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Meteoroloffical  summary. 


Year. 

Month: 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

■  — % 

Total  rain- 
falL 

Prevailing  wind. 

• 

1871.. 

October ...... ..---. 

30. 041 
30.065 
30.090 
30. 160 
30.010 
30.057 
29.947 
29.960 
29.949 
29.948 
30.006 
29.965 

• 

60.5 
40.2 
30.5 
m     28.3 
32.4 
39.1 
57.5 
67.4 
76.9 
79.0 
74.9 
69.8 

Jnchea. ' 
2.07 
1.83 
1.17 

.64 
1.15 
2:43 
.3.17 
6.97 
4.28 
4.41 

.93 
3.45 

South-southwest. 

November 

Northwest. 

December - 

Southwest. 

1872.. 

JaDuary  ........... 

Southwest. 

February 

East. 

March. ....... ...... 

Northwest. 

Aiiril. ........ ...... 

Southeast. 

May 

South. 

June . .^..... 

South. 

July 

Southeast. 

V   XMKJ    .    ...a    ....-a     .... 

AufiTUSt     ............ 

Southeast. 

Seutember  - .... .... 

Southwest. 

'  Aunualmean.!.. 

*.  ^ 

30.017 

55.1 

31.50 

Southerly. 

SAINT  PAUL,  MINNESOTA. 

[Latitude,  44°  53';  longitude,  93°  05'.] 

The  office  was  removed,  December  27, 1871,  to  the  third  floor  of  the 
building  at  the  comer  of  Third  and  Market  streets.  The  vane,  (large 
pattern,)  rain-gange,  and  anemometer  are  well  exposed  on  the  roof  of 
the  building,  and  the  latter  is  provided  with  the  standard  self-register- 
ing attachment  and  telescopic  rod.  The  instrument-shelter  is  of  the  ' 
standard  pattern,  and  projects  from  a  window  having  a  northern  ex- 
posure. 

Ten  reports  were  received  here  regularly  until  July  1,  since  which 
date  those  f^om  the  river  stations  alone  have  been  received  each  after- 
noon. Some  delays  in  the  transmission  of  the  morning  and  midnight 
reports  have  occurred  since  July,  but  arrangements  have  been  made 
which  it  is  hoped  will  prevent  tneir  future  recurrence,  except  from 
accidental  causes. 

Eight  hundred  and  thirty-four  bulletins  and  two  hundred  and  thirty- 
five  press  reports  have  been  issued.  The  principal  papers  publish 
extracts  from  the  tabular  reports,  and  the  probabilities  and  monthly 
summaries  in  full. 

Considerable  interest  is  manifested  in  the  service  by  the  citizens,  and 
a  strong  desire  expressed  to  have  the  station  furnished  with  full  reports 
for  the  benefit  of  the  agricultural  community. 

Biver  reports  have  been  made  since  January  1,  the  observation  being 
taken  from  a  gauge  constructed  in  accordance  with  plans  furnished 
from  the  central  office. 

The  office  has  been  twice  inspected  during  the  year — once  in  Decem- 
ber, 1871,  and  again  in  September,  1872.  At  the  first  inspection  the 
condition  of  the  office  was  such  as  to  lead  to  its  removal  to  a  better 
location  and  the  discharge  of  the  observer.  At  the  second  inspection 
the  office  and  instruments  were  found  in  good  order,  and  the  conduct  of 
the  observer  commendable. 

Sergeant  I.  Y.  Munger  was  relieved  January  15,  and  was  succeeded 
by  Sergeant  0.  W.  Held,  the  present  incumbent.  AH  mail  reports  have 
been  forwarded  promptly  and  in  proper  form. 

36  W 
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Meteorological  summary. 


Tear. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October...  A 

November 

30. 032                47. 3 
30. 117                27. 8 
30. 128                  9. 9 
30. 077                15. 1 
30.002"             20.3 
30. 121                21. 9 
29. 876                45. 1 
29.922                55.2 
29. 849                67. 9 
29. 919                71. 2 
29. 974                69. 2 
29. 889                57. 6 

Incites. 
1.90 
1.41 
1.20 
.28 
.26 
1.64 
1.69 
5.71 
3.81 
4.23 
3.52 
5.62 

Northwest. 
North. 

December. 

Southwest. 

1872.- 

JaDQ&rv  ....... .... 

Northwest. 

February 

Southeast. 

March. 

April  ... ........ 

Northwest. 
Southeast. 

May 

West. 

June.  .......... .... 

Southeast. 

July 

South.  ' 

Aii&rnst 

South. 

September. ......... 

East. 

Annual  mean.... 

29.992 

42.4 

31.27 

Southerly. 

TOLEDO,  OHIO. 

[Latitude,  40°  39^;  longitude,  83°  32'.] 

Full  reports  from  all  stations  were  received  until  the  suspension  of 
the  circuit  system,  July  1.  Since  September  1  those  from  fifty-two 
stations  have  been  received  as  regularly  as  the  telegraphic  facilities  at 
the  command  of  the  office  would  permit. 

Three  thousand  eight  hundred  and  twenty-nine  bulletins  and  one 
thousand  six  hundred  and  sixty-three  maps  have  been  issued,  and  a 
general  interest  is  manifested  in  the  service  by  members  of  the  press 
and  leading  citizens.  The  station  has  not  been  inspected  during  the 
year,  and  a  detailed  account  of  its  condition  cannot,  therefore,  be  ^ven. 

The  anemometer  is  provided  with  the  standard  telescopic  rod  and 
self-registering  attachments,  and  all  instruments  are  reported  by  the 
observer  to  be  in  good  working  order. 

Twenty-five  cautionary  signals  have  been  displayed  with  good  results; 
fifteen  being  fully  justified,  and  most  of  the  others  p«irtially  so. 

Sergeant  A.  G.  Ford  remains  in  charge,  ^nd  has  rendered  all  reports 
promptly  and  in  proper  form. 

Private  Davis  was  relieved  November  10, 1871,  for  misconduct,  and 
his  suc<^essor,  Private  G.  A.  Dandelet,  promoted  and  transferred,  March 
19, 1872. 

The  present  assistant.  Private  W.  H.  Colesberry,  is  reported  as  effi- 
cient and  attentive  to  duty. 

Meteorological  summary.  ^ 


Year. 


1871.. 


1872.. 


Month. 


October... 
November. 
December , 
Jannary  . . 


Mean  bar- 
ometer. 


30.036 
30.077 
30.062 
30.0o6 


Mean  ther- 
mometer. 


55.0 
35.0 
26.0 
26.0 


Total  rain- 
faU. 


Inches. 

.87 

1.48 

1.91 

1.20 


Prevailing  wind. 


Sonthwests 
Northwest. 
Southwest. 
Soothweat. 
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Meteorological  summary — Continued. 


Tear. 

MoDth. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1872.- 

Febrnarv  .......... 

30.012 
30.042 
29.977 
29.947 
29.923 
29. 914 
29.982 
29.941 

24.0 
30.0 
49.9 
60.0 
71.9 
76.0 
75.3 
64.8 

Inches. 
1.10 
1.68 
1.87 
3,97 
3.96 
5.76 
1.16 
3.38 

Northeast. 

0 

Marcli. ............. 

Northwest. 

April .^-... 

Northwest. 

May 

Southwest. 

June. .............. 

Southwest. 

July 

Southwest. 

August  ...... . 

Southwest. 

SeDtember ......... 

Southwest. 

Annual  mean 

29.998 

49.5 

28.25 

Southwest. 

YIOKSBURGH,  MISSISSIPPI. 

[Latitude,  32<^  24';  longitude,  91°  00'.] 

No  change  has  been  made  in  the  location  of  the  office  since  the  estab- 
lishment of  the  station,  bnt  one  is  proposed,  October  1, 1872,  to  secare 
a  better  exposure  of  the  instruments,  at  a  less  expense  than  at  present. 

The  same  number  of  reports  are  received  here  as  at  the  other  stations 
on  the  river  circuit,  and  has  varied  from  time  to  time  as  at  those  stations. 

Three  thousand  five  hundred  and  eighty  bulletins  have  been  issued, 
and  seven  hundred  and  thirty-four  reports  furnished  the  press.  The 
station  was  inspected  in  August,  and  several  changes  found  necessary 
in  the  location  of  instruments  and  manner  of  caring  for  them.  The 
records  have  been  neatly  kept,  so  well,  indeed,  as  to  receive  special 
commendation  from  the  inspecting  officer. 

The  construction  of  a  new  and  better  instrument-shelter- has  been 
deferred  until  the  removal  of  the  office  to  its  new  location. 

River  reports  have  been  regularly  made  since  January  1,  the  gauge 
used  being  one  constructed  by  the  United  States  Engineer  Corps,  and 
is  considered  reliable,  though  badly  located. 

Considerable  interest  is  manifested  by  the  citizens  in  the  river  reports, 
owing  to  the  fact  that  the  principal  business  of  the  city  is  connected 
with  the  river  trade. 

Sergeant  B.  B.  Martin  has  remained  on  duty  since  the  station  was 
established,  and  has  given  satisfaction  by  the  prompt  and  correct  ren- 
dition of  all  reports.  A  special  series  of  observations,  made  volun- 
tarily by  him,  have  been  placed  on  file  in  the  central  office,  as  evidence 
of  his  zeal  in  the  service.  Private  Max  Marix  was  on  duty  as  assistant 
until  ordered  in  for  promotion,  April  10, 1872,  when  he  was  succeeded 
by  PriFate  B.  McLaughlin,  who  still  remains.  Both  men  are  favorably 
mentioned  by  the  inspector. 


Meteorological  summary. 

Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

Prevailing  wind. 

1871.. 

Octoher 

30. 170 
30.102 
30.231 
30.262 

67.0 
.54.7 
50.1 
42.7 

Inches, 
4.13 
7.03 
2.05 
3.24 

East. 

November  .....r .... 

Northwest. 

1872.. 

December 

January  

Southeast. 
Northeast. 

1 
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Meteorological  summary — Continued. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther^ 
momeier. 

Total  rain- 
faU. 

Freyailing  wind. 

1872.. 

Febmarv  ...- 

30.032 
30.118 
30.053 
30.081 
30.056 
30.046 
30.075 
30.072 

52.6 
56.0 
69.2 
75.2 
81.6 
^.5 
84.6 
79.7 

Inches, 

5.34 

7.82 

7.'79 

13.23 

3.82 

2.11 

.49 

.72 

Southeast. 

XOU1.UCUJ . 

March.. ...- 

North. 

April  .............. 

Sontheast. 

May 

Sontheaat. 

June 

Southwest. 

July 

Southwest. 

Aasrust  ............ 

North. 

AU|^U«9U  ............ 

bepteiuber ......... 

Southeast. 

Annual  mean 

30.108 

• 

66.4 

57.77 

Southeast. 

VIBGIKIA  CITY,  MONTANA. 

The  office  is  located  in  the  Gresent  Hotel,  on  Wallack  street,  and  the 
instruments  are  reported  by  the  observer  as  well  exposed,  but  the  report 
of  the  inspecting  officer  has  not  yet  been  received,  so  that  no  detuled 
description  of  the  office  can  be  given. 

The  station  was  established  by  Sergeant  A.  B.  Knight,  who  began 
reporting  November  25,  1871,  and.  has  continued  to  do  so  since,  as 
regularly  as  tiie  uncertain  telegraphic  communication  would  permit 
The  reports  irom  Fort  Benton  are  received  here  when  the  line  is  in 
working  order. 

Three  hundred  and  sixty-fonr  bulletins  have  been  issued,  and  four 
hundred  and  twenty  reports  of  local  observations  furnished  the  press, 
all  of  which  have  been  published  regularly. 

The  mail  reports  have  been  rendered  neatly,  and  in  excellent  form^ 
but  not  with  sufficient  promptness,  and  the  report  of  the  inspecting 
officer  is  expected  to  account  for  the  delay. 

There  is  a  full  set  of  standard  instruments  at  this  station,  all  of  which 
are  reported  in  good  condition  by  the  observer. 

Latitude  of  station 45©  18' 

Longitude 112©  03' 

Elevation  of  barometer  above  sea-level 5, 510  ft 

Meteorological  aufntnary. 


Tear. 

Month.     • 

Mean  bar^ 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
falL 

Prevailing  wind. 

1871.. 

December.... 

29.039 
29.768 
29.579 
29.683 
29.627 
29.721 
29.728 
29.839 
.     29.838 
29.880 

20.2 
20.3 
26.6 
31.3 
34.3 
46.6 
55.6 
58.4 
61.3 
50.4 

Inche$. 

1.43 

1.45 
.79 
.20 
.35 

1.78 
.74 

2.73 
.60 
.28 

• 
Went. 

1872.. 

January 

Southeast. 

February 

West. 

March 

West. 

1 

April ^.. 

May 

Northwest. 
West 

June  .............. 

West 

July  

Aon  thiuutf. 

%r\»»j       ......•.••■.■. 

Auffust 

West. 

September 

West. 

Mean  for  10  months. 

29.670 

40.5 

10.35 

West. 

• 
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WASHmOTOlir,  D.  o. 

[Latitude,  38°  53' ;  longitude,  77°  01'.] 

Several  important  changes  have  been  made  during  the  year  in  the 
arrangement  of  the  central  office.  The  bailding  occupied  at  the  date  of  the 
last  report  proving  too  small  for  the  rapidly-increasing  work  of  the  of- 
fice, the  one  immediately  adjoining  was  rented  in  November,  and  an  ad- 
ditional story  put  on  both  buildings.  The  addition  of  the  new  story 
compelled  the  removal  of  the  observatory  previously  used  as  ihh  instru- 
ment-shelter, as  the  roof  was  not  strong  enough  to  bear  its  weight  with 
that  of  the  several  instruments  and  apparatus  necessarily  exposed  upon 
it.  A  new  shelter  was,  therefore,  built,  projecting  from  a  window  on 
the  northern  side  of  the  building.  The  whole  of  the  upper  story  is  used 
for  the  examination,  comparison,  and  adjustment  of  all  instruments  pur- 
chased by  the  office,  whether  for  local  use  or  issue  to  stations.  Paper 
D,  herewith,  gives  a  detailed  description  of  the  different  self-registering 
instruments  not  previously  described,  and  the  manner  qf  using  them. 
A  complete  record  of  each  instrument  issued  is  kept,  showing  its  error, 
date  of  issue,  and  all  changes  made  thereafter,  as  reported  by  the 
party  receiving  it.  In  the  photographic  room  a  series  of  cloud- views 
has  been  made,  in  addition  to  the  regular  work  upon  the  photographic 
registering-apparatus. 

Sergeant  George  G.  Schaeffer  still  has  charge  of  the  immediate  com- 
parison of  station-instruments,  under  the  supervision  of  a  commissioned 
officer,  who  has  charge  of  this  department  of  the  office. 

The  station-work  proper  is  done  on  the  third  floor,  where  all  tele- 
graphic reports  are  translated,  bulletins  written,  and,  with  the  large 
daily  edition  of  the  weather-map,  regularly  issued.  In  this  room  all 
the  reports  received  by  mail  from  all  stations  are  examined,  corrected, 
.and  filed  for  future  reference. 

Sergeant  D.  J.  Gibbon  was  in  charge  of  the  station  until  commissioned 
as  second  lieutenant,  U.  S.  A.,  March  4, 1872,  when  he  was  succeeded 
by  Sergeant  Theodore  Smith,  who  has  performed  the  arduous  and 
responsible  duties  connected  therewith  in  an  able  and  satisfactory 
manner. 

A  large  amount  of  correspondence  relating  to  the  management  of  the 
distant  stations  is  also  done  in  this  room,  S^geant  James  B.  iN^ewlin 
remaining  in  charge  of  this  branch  of  work^  as  at  last  report. 

During  the  year  sixteen  thousand  and  sixty-four  bulletins  and  one 
hundred  and  seven  thousand  eight  hundred  and  eighty-eight  maps  have 
been  issued,  and  two  thousand  nine  hundred  and  twenty  reports  fur- 
nished to  the  press. 

As  the  care  of  the  numerous  instruments  and  a  proper  regard  for  the 
safety  of  the  whole  building  required  the  constant  presence  of  some 
responsible  man,  the  working  force  was  divided  May  1  into  three  reliefs 
of  eight  hours  each,  and  a  sergeant  placed  in  charge  of  each  relief, 
whose  duly  is  to  i>er8onally  examine  the  instruments  and  rooms  every 
hour  to  see  that  everything  is  safe.  As  a  precaution  against  Are,  a 
^^Babcock  fire-extinguisher^  and  water-buckets,  kept  constantly  filled, 
are  placed  on  each  floor  of  each  building.  A  fiie-alarm  box  is  attached 
to  the  front  of  th4  building. 

The  map-printing  was  done  on  the  third  floor  until  May  1,  when  the 
room  becoming  too  small  for  the  purpose,  the  press  was  moved  to  a 
larger  room  in  another  building  near  the  main  office.  In  addition  to 
printing  tiie  maps,  a  large  amount  of  other  work  has  been  done. 
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Sergeant  John  T.  Downes  remains  in  charge  of  this  division  of  the 
office,  and  has  been  faithful  and  regnlar  in  the  discharge  of  his  duties. 

The  work  of  lithographing  the  isobars  and  isotherms  upon  the  tri- 
daily  weather-map  is  done  in  the  same  building  with  the  map-printing, 
and  is  under  the  immediate  charge  of  Private  P.  F.  Nagle,  who  has 
shown  commendable  energy  and  skill  in  the  performance  of  this  duty. 

The  last  reports  in  the  morning  are  frequently  not  received  until  half- 
past  fen  o'clock,  and  the  maps,  five  hundred  and  fiiteen  in  number,  are 
required  to  be  ready  for  delivery  by  half-past  eleven  daily.  As  each, 
map  passes  twice  through  the  lithographic  and  once  through  the  print- 
ing press,  and  both  are  worked  by  hand,  the  speed  attained  is  con- 
sidered very  creditable  to  the  men  employed. 

Meteorological  summary. 


Year. 


1871.. 


1872. 


Month. 


October  .. 
November 
December. 
Janaary  .. 
February  . 
March.  ... 

April 

May 

June 

July 

August  ... 
September 


Mean  bar- 
ometer. 


Annual  mean 


30.143 
30.068 
30.142 
30.147 
30.029 
29.999 
30.059 
29.979 
29.966 
29.877 
30.025 
30.075 


Mean  ther- 
mometer. 


30. 042 


55.5 
42.4 
32.3 
32.7 
34.0 
36.0 
56.2 
67.8 
76.0 
81.7 
79.6 
69.3 


55.3 


Total  rain- 
fall. 


Inches. 

1.50 

4.85 

1.36 

.23 

.93 

3.22 

1.74 

1.43 

2.78 

.82 

5.72 

3.92 


Prevailing  wind. 


28.50 


South. 

Northwest. 

Northwest . 

Northwest. 

Northwest. 

Northwest. 

Northwest. 

Northwest. 

South. 

South. 

South. 

Northwest. 


Northwest. 


WILMINGTOX,  N.  C. 

[Latitude,  34°  11';  longitude,  7QP  10'.] 

The  location  of  the  office  remains  unchanged  since  date  of  last  report 
No  reports  from  other  stations  have  been  received  here  since  Jaly  1.  Pre- 
vious to  that  date  all  were  received  with  regnlarity. 

The  station  is  provided  with  the  large  standard  wind- vane,  and  the 
standard  telescopic  rod  and  self-registering  attachments  to  the  ane- 
mometer. 

Two  thousand  five  hithdred  and  forty-five  bulletins  and  one  thousand 
seven  hundred  and  twenty-four  maps  have  been  issued,  and  two  hun- 
dred and  fifty  reports  furnished  the  press.  The  principaf  papers  pub- 
lish extracts  from  the  tabular  reports  daily,  when  they  are  received,  and 
continue  to  publish  the  probabilities  and  monthly  summaries  with  regu- 
larity. 

The  meteorological  committee  of  the  Chamber  of  Commerce  urge  the 
construction  o£a  telegraph  line  to  Smith ville,  at  the  mouth  of  the  river, 
in  order  that  the  cautionary  signals  may  be  of  greater  advantage  to  the 
shipping  than  at  present,  ss  all  large  vessels  are  compelled  to  anchor  in 
the  harbor  there,  out  of  sight  of  the  signals  as  now  displayed..  Only 
four  signals  have  been  ordered  here  during  the  year,  of  which  number 
three  are  reported  as  having  been  fully  justified. 
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The  station  has  been  twice  inspected  since  last  report,  once  in  October, 
1871,  and  again  in  July,  1872,  and  found  in  good  condition  on  both  oc- 
casions. 

Sergeant  Bobert  Seyboth  remains  in  charge,  and  has  rendered  all  re- 
ports, both  by  mail  and  telegraph,  promptly  and  in  proper  form. 

The  office  was  injured  by  fire  February  9, 1872,  but  no  report  was  lost 
in  consequence.  The  instruments  were  saved  through  the  exertions  of 
the  observer,  but  the  furniture  and  records  were  partially  destroyed. 
Private  H.  Dietz  has  been  on  duty  as  assistant  since  July  17,  and 
performs  his  duties  satisfactorily. 

Meteorological  summary. 


Year. 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
faU. 

1 

Prevailing  wind. 

1871.. 

October 

30.165 
30.070 
30.200 
30.128 
29.998 
30.072 

65.9 
55.1 
46.3 
43.5 
45.9 
48.8 
63.2 
73.2 
78.3 
83.6 
80.8 
75.7 

Inches, 
3.02 
4.46 
3.90 
3.62 
5.20 
6.42 
.97 
4.89 
2.87 
5.54 
11.15 
8.22 

East. 

•November 

December. 

Northwest. 
Southwest. 

1872.. 

January 

North-northwest. 

February  ...- 

North-northeast. 

Mareh 

Northwest. 

Anril 

30.108 
30.052 
30.045 
30.056 
30.080 
30.078 

Southwest. 

May 

June 

July 

Southwest. 
Southwest. 
Southwest. 

Auinist 

Southwest. 

September 

Southwest. 

Annual  mean 

30.087 

63.4 

60.26 

Southwest. 

NORTH  POLAR  EXPEDITION. 

No  intelligence  has  been  received  since  the  date  of  last  annual  report  ^ 
firom  Sergeant  Frederick  Meyer,  the  observer  with  this  expedition. 

ISLAND  OF  SAINT  PAUL,  ALASKA. 

[Latitude,  57^  02' ;  longitude,  170°  00'.]  • 

Private  Charles  P.  Fish  was  ordered,  March  19,  to  proceed  to  San 
Francisco  without  delay,  and  report  to  Captain  Bryant,  of  the  Treasury 
Department,  and  accompany  him  to  the  island  of  Saint  Paul,  in  the 
Aleutian  group,  for  the  purpose  of  making  a  special  series  of  meteorolo- 
gical observations  in  that  remote  locality.  Through  some  misunder- 
standing on  the  part  of  Captain  Bryant,  that  officer  left  San  Francisco 
before  the  arrival  of  the  observer,  who  was  compelled  to  await  the  de- 
parture of  the  next  vessel,  sent  out  by  the  company  having  the  exclu- 
sive control  of  the  trade  with  the  Seal  Islands.  He  left  San  Francisco 
April  22,  but  was  unable  to  get  farther  than  Unalaska,  from  which 
island  he  reports,  August  2,  that  he  hopes  to  complete  his  journey  at 
dm  early  date. 

The  following  instructions  will  exijlain  the  work  to  be  performed  by 
the  observer: 

In  addition  to  the  ordinary  observations  taken  at  every  station  of  the 
signal  service,  it  is  highly  imx)ortant,  as  also  practicable,  that  at  the 
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island  of  Saint  Paul,  in  Beliring's  Sea,  the  following  special  observa- 
tions be  made : 

1.  Tidal  observations. — ^These  may  easily  be  ifiade  by  use  of  the  perma- 
nent self-r^gistenng  gauges  which  have  long  been  in  use  by  the  Goa«t 
Survey.  It  is  desirable  to  have  two  or  three  of  them  always  in  use  at 
differently  exposed  points  along  the  sea-coast.  The  mean  of  these 
registers  will  give  the  approximate  heights  of  the  tide,  full  explanation^ 
as  to  the  use  of  the  instrument  accompanying  it>. 

2.  The  phenomena  of  storm  waves  a/nd  swells. — ^These  undulations,  whicli 
precede  a  severe  gale  sometimes  two  or  three  days,  may  be  de- 
tected on  the  tide-gauge,  after  its  registration  becomes  tplerably  well 
known. 

In  the  case  of  severe  and  very  heavy  storms,  it  will,  perhaps,  be  some- 
times possible  to  hear  distinctly  the  noise  of  an  approaching  tempest 
when  it  is  yet  several  hundred  miles  distant,  as  is  often  done  at  the 
Bermudas.  In  this  inquiry  it  will  be  desirable  to  ascertain,  if  possible, 
the  side  of  the  island  on  which  the  swell  first  makes  itself  felt  and  the 
direction  in  which  it  is  translated.  This  will  serve  to  show  the  general 
direction  of  the  storm  when  moving  on  southerly  parallels. 

It  will  also  be  of  great  interest  to  ascertain  the  muddy  appearance  of 
the  water  in  anchoring  depths,  as  preceding  the  more  violent  storms, 
caused  by  heavy  undi^ations  affecting  the  bottom  of  the  sea-. 

3.  Keep  accurate  memoranda  of  the  amount  in  inches  of  snow-fall. 
To  ascertain  this,  it  is  desirable  to  select  some  spot,  or,  better,  two  spots, 
not  liable  to  drifts,  and  yet  not  exposed  to  the  wind.  Take  a  small 
cylinder  of  glass,  and  dip  or  thrust  it,  with  open  end  down,  through  th« 
snow,  to  the  ground,  which  should  be  previously  covered  with  a  piece  of 
plank  or  some  non-conducting  material.  Melt  the  snow,  and  measure 
the  height  of  the  melted  snow,  in  the  'same  glass-cylinder,  by  inchfis, 
multiply  the  number  of  inches  by  10,  and  you  have  the  snow-fall. 

4.  If  possible,  take  the  temperature  of  the  sea,  surface  and  submarine 
and  deep  sea,  between  the  Aleutian  Islands ;  also  northeast  and  soatk 
of  Saint  Paul's. 

6.  Preserve  notes  of  any  icebergs  from  the  Arctic  Ocean  that  may  pass 
through  Behring  Strait. 

6.  Especisklly  is  exact  and  reliable  information  desired  as  to  any  ob- 
structions or  ice-bridges  closing  up  Behring  Strait  in  winter,  and,  if  so, 
all  information  that  may  show  whether,  in  that  event,  the  winter  tern- 
peratures  are  higher  in  Alaska  and  the  Aleutian  Islands;  and  also 
whether,  when  Behring  Strait  is  blocked  up,  the  current  of  the  Knro 
Siwo  from  being  arrested  is  thrown  over  upon  the  American  coast  with 
increased  velocity,  humidity,  and  warmth. 

7.  It  is  desirable  also  to  ascertain  the  appearance  and  capture  of  the 
sperm-whale  within  Behring  Sea. 

8.  Notes  of  aJl  auroral  displays. 

9.  The  frequency  and  types  of  the  electric  discharges,  lightning,  &c., 
in  the  vicinity  of  Saint  Paul's. 

10.  The  proportion  of  fogs  to  clear  weather. 

11.  It  is  also  desirable  to  preserve  specimens  of  any  camphor-wooda 
vegetables,  sea-weed,  coral  or  sponges  that  may  be  picked  up  upon  the 
coast  of  Saint  Paul's  or  the  Aleutians,  and  also  of  all  such  drift-mattei 
from  the  Japan,  Banin,  Loochoo,  and  other  islands  of  the  Padfic. 
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CANABIAir  STATIONS. 


MONTEEAL. 


Telegraphic  reports  have  been  made  regularly  by  Dr.  Charles  Small- 
wood,  in  acQordance  with  the  arrangement  referred  to  in  my  last  annual 
Report.  These  reports  have  usually  been  sent  to  Portland,  where  they 
were  transferred  by  the  observer,  with  those. of  his  own  station,  to  New 
York.  Weekly  reports  by  mail  are  also  made  with  regularity,  and  are 
filed  with  those  received  from  other  stations. 

Meteorological  summary. 


Year. 

* 

Month. 

Mean  bar- 
ometer. 

Mean  ther- 
mometer. 

Total  rain- 
fall. 

Prevailing  wind. 

1871.. 

October. . 

29.987 
•29.906 
29  837 
29.855 
29.876 
29.854 
29. 915 
29.882 
29.929 
29.916 
30.008 
29.970 

50. 0 
31.3 
19.2 
19.0 
20.3 
21.2 
44.1 
58.8 
68.7 
71.0 
72.5 
^2.0 

• 

In4ihe8, 
2. 443 
8.668 
2.790 
2.136 
2.669 

.  2. 245 
2.440 
1.922 
2.449 
3.182 
3.314 
6.374 

West. 

November 

West. 

December 

West. 

1872.. 

Jaoaarv  ........ 

West. 

February  .......... 

West. 

March  ....... 

West. 

April  .^.... .- 

West. 

May 

West. 

June. -. 

West. 

July 

West. 

August 

West. 

SeptQrabeir  ........  r 

West. 

Annual  mean 

• 

29.911 

44.8 

40. 632 

West. 

TORONTO. 

ArraDgements  were  made  soon  after  the  date  of  last  report  with 
Professor  G.  T.  Kingston,  director  of  the  Magnetic  Observatory  in  Tor- 
onto, and  head  of  the  Dominion  Meteorological  Bureau,  for  an  exchange 
of  reports  as  soon  as  his  plans  for  their  collection  were  elaborated.  In 
accordance  with  these  arrangements,  reports  from  Toronto  have  been 
received  regularly  since  November  13,  1871,  and  from  the  following- 
named  stations  during  the  periods  stated: 


Kingston, 
Port  Dover, 
Port  Stanley, 

Saugeen, 


Began  reporting  January  2, 1872. 
Suspended  reporting  February  13, 1872. 
Besumed  reporting  July  2, 1872. 

Began  reports  January  2, 1872. 
Suspended  reports  February  13, 1872. 
Eesumed  reports  July  3, 1872. 


Quebec  began  reporting  July  2, 1872. 

The  observations  are  made  synchronous  with  those  of  the  stations  in 
the  United  States,  and  are  sent  in  the  same  cipher.  They  are  concentn^ied 
at  Toronto,  and  forwarded  by  Professor  Kingston  to  the  observer  at 
Buffalo,  who  transfers  them  to  Washington.  The  instruments  used  are 
the  property  of  the  Dominion,  and  the  observers  are  under  the  exclusive 
direction  of  Professor  Kingston. 

The  reports  have  been  forwarded  regularly,  and  have  proved  of  great 
value  in  reference  to  meteorological  changes  on  the  lakes.    At  the  re- 
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quest  of  the  Chief  Signal-Officer,  mail  copies  of  all  observations  are  for- 
warded weekly,  after  revision  at  the  Toronto  office. 

Beturn  reports  are  furnished  from  the  BuiSalo  station,  as  requested 
by  Professor  Kingston. 

Several  of  the  papers  and  charts  appended  to  this,  afford  illustrations 
of  the  studies  of  the  observer  sergeants.  Papers  K  and  L  were  pre- 
pared by  Observer-Sergeant  Theodore  Smith,  signal  service,  TJnit^ 
States  Army,  and  papers  M  and  P  by  Sergeants  Schaeffer  and 
Boehmer  respectively. 

The  total  number  of  observer-sergeants  on  duty  at  this  date  is  sixty- 
seven,  and  of  assistant  observers,  forty -eight. 

The  charge  of  stations  and  reports  has  remained  under  the  immediate 
direction  of  Brevet-Captain  H.  W.  Howgate,  United  States  Army,  acting 
signal-officer  and  assistant,  by  whom,  as  in  preceding  years,  the  diverse 
duties  of  such  a  charge,  with  other  duties  on  occasions  of  especial  ser- 
vice, have  been  ably  conducted. 

Since  the  date  of  the  last  annual  report,  ten  additional  stations  have 
been  established  within  the  United  States,  and  reports  are  had  by  a 
comity  of  exchange  from  the  seven  stations  established  within  the  same 
period  in  the  Dominion  of  Canada.  The  total  number  of  stations  at 
which  observations  are  now  made,  and  from  which  reports  are  received, 
is  seventy-two.  A  comprehensive  plan  for  the  study  of  the  meteoric 
conditions  of  the  country  has  been  kept  steadily  in  view  in  the  location 
of  stations.  From  the  stations  on  the  Aleutian  Islands  and  those  con- 
templated in  the  Sandwich  Islands  are  to  be  had,  it  is  hoped,  the  first 
intimations  of  storms  or  meteoric  disturbances  having  their  origin,  per- 
haps, on  the  coasts  of  Asia,  or  in  the  equatorial  regions  of  the  Pacific, 
and  destined  to  extend  to  the  Pacific  coasts  of  the  United  States.  The 
Pacific  coast  stations,  though  few  in  number,  may  recognize  and  report 
the  first  appearance  on  the  Pacific  coast  of  the  disturbances  thus  traced, 
and  may  enable  a  connection  to  be  established  between  their  own  reports 
and  the  reports  of  the  idand  stations.  Eastward  of  these,  the  Bocky 
Mountain  stations  and  the  stations  upon  the  great  interior  plateau, 
though  separated  by  intervals  far  too  great,  keep  up  a  possible  con- 
nection between  the  reports  had  from  the  Pacific  coasts  and  those  com- 
ing from  the  valleys  of  the  Missouri  and  Mississippi  Elvers.  It  is  on 
this  elevated  interior  some  of  the  most  interesting  studies  are  yet  to  be 
made.  The  meteoric  conditions  of  the  Missouri  Valley  connect  closely 
with  those  of  the  Mississippi  Valley  and  the  country  thereto  adjacent. 
The  stations  located  in  the  valley  of  the  Missouri,  together  with  the 
stations  of  the  Northwest,  those  of  the  Upper  Mississippi  Valley,  and  the 
stations  in  the  immediate  vicinity  of  the  Lakes  Superior  and  Michigan, 
report  the  first  indications  of  one  class  of  disturbances  extending  toward 
the  lake  region.  The  stations  on  the  Gulf  of  Mexico,  the  Texan  stations, 
and  the  stations  of  the  Lower  Mississippi  and  of  the  Ohio  Valleys,  are . 
located  in  part  to  warn  against  disturbances  arising  on  or  traversing 
the  Gulf  of  Mexico ;  exhibiting  themselves  next,  perhaps,  in  the  courses 
of  the  valleys  named  and  afterward  reaching  the  lakes  or  extending 
themselves  over  the  States  east  of  the  Mississippi.  The  stations  lying 
immediately  south  and  north  of  the  lake  regions,  and  those  located  at 
the  different  lake  ports,  enable  care  to  be  had  for  the  commerce  of  the 
lakes.  Throughout  the  interior  States  the  meteoric  disturbances 
occurring  may  be  traced  from  report  to  report  of  the  stations  located 
within  the  boundaries  of  the  different  States.  Passing  farther  eastward, 
the  eastern  and  southern  stations  on  the  Mexican  Gulf  receive  and  give 
sometimes  the  first  premonitions  of  storms,  which  afterward  follow  the 
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whole  Atlantic  coast  line  northward.  The  stations  located  at  the  At- 
lantic ports  perceive  the  indications  of  storms  passing  eastward  of  our 
coasts  and  at  sea,  or  they  are  warned,  and  by  their  reports  warn  each 
other  in  tarn,  of  the  progress  of  disturbances  noted  at  the  stations  in 
the  interior  or  at  stations  on  the  Gulf  or  on  the  lakes,  and  which 
threaten  the  ports  at  which  they  are ;  and,  finally,  the  Atlantic  stations, 
with  the  stations  of  the  Saint  Lawrence  Valley,  and  those  lying  within 
the  Korthern-Middle,.  and  Eastern  States,  and  upon  their  coasts,  note 
the  last  indications  of  disturbances  passing  over  them,  extending  yet 
farther  eastward,  and  out  upon  the  waters  of  the  Atlantic  Sometimes 
there  come  afterward  reports  from  the  meteoric  stations  on  the  coasts 
of  the  British  Islands,  which  seem  to  exhibit  the  presence  there  of  dis- 
turbances thus  traced  out  to  sea  from  our  shores.  From  the  first  station 
in  the  Aleutian  Islands,.from  which  reports  are  considered,  to  those 
upon  the  British  coasts,  the  reports^  from  which  are  noticed,  there  inter- 
venes nearly  half  a  circumference  of  the  earth's  surface.  In  all  the 
range  of'  connected  and  connecting  stations,  there  has  not  yet  been 
found  one  the  absence  of  whose  reports  is  not  unpleasantly  felt.  Each 
accession  to  their  number  opens  new  facts,  and  brings  nearer  to  certain-, 
ties  the  opinions  as  to  the  approaching  meteoric  conditions  which  thosQ 
facts  indicate. 

With  the  view  of  diminishing  the  expenses  of  the  service,  and  at  the 
same  time  possessing  the  power  of  suddenly  increasing  the  number  of 
stations  from  which  reports  are  to  be  had  in  any  section  of  the  conn- 
try  which  may  at  any  season  of  the  year  be  especially  threatened 
by  the  storms  which  at  the  different  seasons  seem  to  pass  more  fre- 
quently over  particular' portions  of  the  territories  of  the  United  States, 
the  organization  of  a  mobilized  corps  of  observers  has  been  com- 
menced. This  corps,  which  will  consist  of  picked  men,  skillful,  and 
chosen  for  their  special  fitness  for  its  contemplated  duties,  will  be 
equipped  with  portable  apparatus,  comprising  all  the  instruments 
they  will  be  required  to  use  at  any  station  to  which  they  may  be 
ordered.  The  stations  to  be  properly  occupied  in  each  section  of  the 
country  in  reference  to  the  storms  to  which  that  section  is  habitually 
exposed  at  particular  seasons  will  be  designated  in  advance,  and  the 
proper  telegraphic  connections  for  these  stations  will  be  previously 
arranged.  It  will  be  possible  to  occupy,  in  this  way,  the  stations,  as 
stations  of  report,  with  very  great  rapidity.  The  period  of  danger  for 
which  they  may  be  occupied  being  passed,  they  will  be  abandoned  and 
the. force  left  firee  to  be  quickly  transferred  for  the  protection  of  other 
sections  whose  seasons  of  danger  may  be  then  approaching. 

As  the  system  of  life-saving  stations  extends  along  the  coast,  those 
placed  at  p]X>minent  points  will  become  useful  as  signal-stations.  These 
stations  can  be  connected  by  telegraphic  wires  with  this  Office,  under 
concurring  plans  of  the  Treasury  and  War  Departments,  at  an  expense 
at  most  trivial,  and  with  benefits  to  both  services  which  ought  not  to  be 
overlooked. 

Fifty  stations  have  been  thoroughly  inspected  during  the  year  by 
officers  instructed  and  detailed  for  the  purpose.  The  irregularities  dis- 
covered and  corrected  demonstrate  the  necessity  of  at  least  two  careful 
inspections  of  each  station  in  each  year.  The  inspections  are  yet  in 
progress.  (Table  5.)  Official  applications  for  the  establishment  of  one 
hundred  and  thirteen  new  stations  have  been  received.  (Table  8.)  From 
the  detailed  report  of  the  operations  of  each  of  the  established  stations, 
it  appears  that  during  the  year  there  have  been  issued  and  distributed 
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at  the  different  lake,  searcoast,  and  river  ports,  and  in  the  inland  cities, 
a  total  number  of  bolletins,  maps,  &c.,  as  follows : 

Total  number  of  bulletins,  (tabulated  weather  reports,)  one  hundred 
and  eighty-seven  thousand  six  hundred  and  seventeen ;  total  nnuiber 
of  maps,  (exhibiting  meteoric  conditions,)  two  hundred  and  three  thou- 
sand five  hundred  and  thirty-three ;  total  number  of  press  reports,  fifty 
thousand  eight  hundred  and  seventy-eight. 

The  tri-daily  synopses  and  probabilities  have  been  regularly  furnish^ 
to  the  several  press  associations  from  the  central  office  at  Washing- 
ton, and  through  these  to  the  newspaper  press  throughout  the  country. 
The  synopses  set  forth  the  meteoric  conditions,  with  the  changes  as 
reported  for  the  twenty-four  hours  antecedent  to  the  receipt  of  each 
report.  The  probabilities  are  the  deductions  of  the  Oifice  as  to  the 
changes  probably  to  occur  within  the  eight  hours  (in  some  instances 
within  the  twenty-four  hours)  then  next  ensuing.  (Paper  A'.) 

In  the  year  past  there  have  been' issued  from  the  central  office  one 
thousand  and  ninety-five  of  these  press  reports.  The  preparation  of  each 
report  requires  the  study  of  the  station  reports  at  the  hours  due,  the 
draughting  of  a  map  and  the  consideration  of,  at  least,  the  reports  and 
maps  received  and  made  within  the  then  current  twenty-four  hoars. 
&ach  may  be  held  to  represent  the  results  had  from  the  study  of  an 
average* number  of  one  hundred  and  fifty  meteoric  reports.  A  total 
number  of  one  hundred  and  thirty-six  thousand  five  hundred  reports  of 
observations  have  been  in  this  way  discussed  during  the  year.  The 
wide  diffusion  given  these  reports  by  the  relations  established  hy  the 
office  with  the  press  is  evidenced  by  the  fact  that  it  is  estimated,  com- 
puting the  number  of  copies  published  at  each  edition  of  each  news- 
paper in  which  reports  or  bulletins  have  appeared,  that  the  ag^egate 
number  of  copies  of  the  reports  furnished  from  this  Office  which  have 
been  laid  before  the  pdblic  has  reached  a  total  of  thirty  millions.  This 
extensive  publication  has  been  without  cost  to  the  United  States. 

It  has  been  the  policy  of  the  Office  to  enlist,  by  this  wide  diffusion  of 
its  reports,  the  services  of  the  thousands  having  some  knowledge  of 
meteorology,  and  possessing  local  instruments,  in  the  work  of  supple- 
menting the  Office  reports,  by  their  local  knowledge  and  the  use  of  their 
own  observations  to  the  end  of  correctly  interpreting,  each  for  his  own 
location^  wh$it  the  Bureau  might  be  able  to  foreshadow  only  for  a  whole 
section  of  territory.  To  render  this  practice  habitual  is  of  the  gpreatest 
importance.  The  usage  once  established  will  of  itself  notably  diminish 
the  number  of  disasters  by  shipwreck.  It  will  be  of  important  advan- 
tage to  all  interests  of  agriculture.  There  is  hardly  a  vocation  which 
will  not  find  in  it  its  uses. 

The  lateness  of  the  hour  at  which  the  night  telegraphic  reports  are 
received  has  rendered  it  sometimes  impossible  to  furnish  the  official 
deductions  from  the  reports  in  time  to  be  telegraphed  east  and  west 
&om  New  York,  to  reach  the  various  cities  in  the  northern  and  western 
portions  of  the  United  States  before  the  .morning  papers  have  been  sent 
to  press.  This  difficulty  has  led  to  a  change  in  the  time  of  making  and 
transmitting  the  night  report  from  the  hour  of  11.35  p.  m.  to  that  of  11 
p.  m.,  Washington  mean  time.  This  change  was  msule  on  September 
1st  of  this  year. 

It  is  for  every  reason  desirable  that  each  publication  of  reports  in  any 
newspaper  should  be  of  the  report  last  issued  from  this  Office  prior  to 
the  time  at  which  the  paper  goes  to  press^  The  mode  by  which  to 
attain  this  end  is  yet  a  subject  for  study  and  experiment. 

Professor  Cleveland  Abbe,  assistant.  First  Lieutenant  Eobert  Craig, 
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acting  sigual-officer  and  assistant,  and  Professor  Thompson  B.  Maary, 
assistont,  have  alternated  in  preparing  the  official  deductions  of  the 
Office,  besides  performing  sach  other  duties  in  connection  with  the 
reductions  of  observations  as  have  been  found  desirable. 

The  favorable  expression  of  scientific  men,  the  popular  credit  given 
the  publications  of  the  Office,  and  the  surprise  and  almost  irritation 
exhibited  if  at  any  time  they  chance  to  be  in  error,  as  must  sometimes 
happen,  have  sufficiently  evidenced  the  skill  and  care  these  officers 
have  manifested  in  the  discharge  of  their  duties. 

A  comparison  of  the  tri-daily  forecasts,  or  "probabilities,"  as  they 
have  been  styled,  with  the  meteoric  condition  afterward  reported,  so  far 
as  known,  has  given  an  average  of  69  per  cent,  as  verified  up  to  IN^ovem- 
ber  1,  1871.  Since  that  date*  to  the  present  time  (October  1,  1872) 
the  average  of  verification  has  been  76.8  per  cent.  If  regard  be  had  to 
those  predictions  verified  within  a  few  hours  after  the  time  for  which 
they  were  made,  this  percentage  is  considerably  increased,  there  being 
a  total  percentage  of  verifications  and  partial  verifications  of  82  per 
cent.  Those  predictions  considered  verified  are,  however,  the  only  ones 
to  be  properly  estimated  upon.  In  view  of  the  deficiency  of  telegraphic 
facilities  during  the  year,  and  the  great  irregularities  of  the  working,  it 
was  not  anticipated  that  these  pr^ictions,  based  as  they  are  upon  the 
tri-daily  telegraphic  reports,  would  increase  in  accuracy.  Whatever 
success  has  beeu  attained  must  be  considered  an  indication  of  what 
success  might  be  with  well-organized  and  full  telegraphic  facilities.  The 
difficulty  of  telegraphic  communication  with  the  .stations  was  greatest, 
and  was  most  seriously  felt  during  the  months  of  July  and  August. 
It  then  not  unfrequently  happened  that  the  most  important  and  wide- 
spread of  the  press  probabilities — i.  e.,  those  drawn  at  midnight  f4*om 
the  midnight  reports — were  made  in  the  absence  of  any  current  tele- 
graphic information  at  that  hour  due  J&om  the  observers  west  or  south 
of  the  AUeghauies.  It  is  on  this  section  the  Office  is  most  dependent 
fbr  the  intelligence  which  suggests  the  meteoric  changes  impending  in 
the  Eastern,  Middle,  and  Southern  States,  and  upon  the  Lakes. 

Three  hundred  and  fifty-four  cautionary  signal-orders  have  been  issued 
during  the  year,  each  display  of  the  cautionary  signal  at  any  station  being 
considered  a  separate  order.  This  signal  was  announced  as  to  be  shown 
"whenever  thfs  winds  are  expected  to  be  as  strong  as  twenty-five  miles 
an  hour,  and  to  continue  so  for  several  hours,  within  a  radius  of  one 
hundred  miles  ttom  the  station." 

The  percentage  of  cautionary  signals,  verified  by  the  occurrence  of 
the  winds  described  within  a  few  hours  after  the  display  of  the  signal, 
either  at  the  port  at  which  the  signal  was  exhibited,  or  within  the  r^ius 
of  one  hundred  miles  from  that  port,  is  estimated  to  have  been  about  70 
per  cent.  The  instances  of  signals  displayed,  reported  not  verified,  are 
those  in  which  they  have  not  been  proven  necessary  at  the  station  where 
exhibited.  The  signal  is  wholly  "  cautionary,'^  forewarning  probable 
danger.  It  has  been  aimed  to  err  on  the  side  of  caution.  The  delays 
such  errors  may  cause  are  retrievable,  the  disasters  of  shipwreck  are  not. 
Since  the  1st  of  July  of  the  present  year  thirty-two  cautionary  signals, 
forewarning  the  approach  of  six  different  storms,  have  been  displayed 
at  different  ports.  Of  these  storms  five  were  destructive,  justifying  the 
display  of  twenty-eight  signals;  one,  iu  advance  of  which  four  signals 
were  displayed,  was  not  considered  dangerous.  It  is  not  yet  permitted 
to  hope  this  accuracy  can  be  maintained. 

It  must  not  be  imagined  that  in  the  review  of  the  year  there  are  not 
found  errors  of  omission,  or  that  warnings  have  been  given  in  all 
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instances  of  danger.  Local  storms  of  narrow  extent,  or  making  their 
march  in  a  few  hours,  may  pass  between  stations  or  over  too  few  only, 
and  are  not  easily  traceable. 

The  practical  results  of  this  branch  of  the  service,  with  all  its  errors 
and  imperfections,  can  be  summed,  it  is  believed,  in  the  statement  that 
since  the  inauguration  of  its  duties  no  great  and  continuous  storm  has 
traversed  the  territory  of  the  United  States,  or  raged  along  the  length 
of  its  lakes,  its  gulf  or  sea-coast  shores,  as  in  their  course  such  storms 
have  sometimes  done,  without  fair  and  general  premonition  given  at  the 
great  majority  of  the  points  endangered,  to  any  who  cared  to  seek  or 
heed  them. 

The  storms  of  October  31  and  November  1;  0th,  10th,  and  11th;  13th 
and  14th ;  Idth  and  19th ;  24th ;  29th  and  30th ;  December  5,  6,  7,  and 
8;  10th;  15th  and  16th:  16th;  20th;  23d;  30th  and  31st.  1871;  and 
February  3;  8th  and  9th ;  13th  and  14th ;  March  1  and  2 ;  4th ;  18th ; 
April  11 ;  15th ;  24th ;  30th ;  September  24th  and  25th ;  28th  and  29th, 
1872,  are  mentioned  as  instances  of  those  in  advance  of  which  notifica- 
tion  has  been  given. 

Papers  J,  K,  and  L,  with  the  appended  charts  and  descriptions  of 
the  storms  of  November  11  to  16, 1871,  March  1  and  2, 1872,  and  Sep- 
tember 28  to  30, 1872,  are  illustrations  of  the  manner  in  which  storms 
may  be  traced  from  the  reports  had  at  the  Office. 

Improving  accuracy  in  the  announcement  of  the  approach  and  force  of 
storms  may  be  expected  to  follow  longer  experience.  It  will  increase 
with  each  wise  increase  in  the  number  of  stations  and  reports.  There 
is  essential  need  o1^  such  control  of  telegraphic  facilities  as  will  insare 
the  prompt  receipt  of  these  reports  at  any  moment  they  may  be  called 
for. 

Soon  after  the  date  of  the  last  annual  report,  arrangements  were  made 
with  Professor  G.  T.  Kingston,  of  Toronto,  chief  of  the  Dominion 
meteorological  bureau,  in  compliance  with  an  official  request  from  that 
bureau,  and  in  view  of  a  considerable  appropriation  contemplated  by 
the  Dominion  of  Canada  for  the  purpose  of  a  system  of  observation  and 
report  similar  to  that  existing  in  the  United  States,  for  an  exchange  of 
reports  with  his  office  as  rapidly  as  the  system  may  extend  in  the  Domin- 
ion. In  accordance  with  these  arrangements  telegraphic  reports  are 
now  received  from  seven  Canadian  stations.  The  observations  are  made 
synchronous  with  those  in  the  United  States,  and  are  worded  in  the 
same  cipher.  These  reports  have  been  forwarded  regnlaVly  to  this  Office 
after  concentration  at  Toronto,  and  have  proved  of  value  in  connection 
with  the  lake  region.  Separate  reports  are  furnished  from  Montreal  by 
Professor  Charles  Smallwood,  director  of  the  Montreal  Observatory. 
Eeturned  reports  are  furnished  by  this  Office,  as  requested,  to  both  To- 
ronto and  Montreal.  Warnings,  announcing  probable  meteoric  changes, 
and  prepared  with  especial  reference  to  the  Canadian  ports,  are  sent  to 
Toronto  whenever  any  serious  disturbance  is  indicated.  A  notable 
instance  of  this  co-operation  was  had  in  the  progress  of  the  great  storm 
of  September  28,  29,  and  30  of  this  year.  •  Warnings  were  given  in 
advance  at  the  lake  ports  of  the  United  States,  and  similar  warnings 
were  at  the  same  time  telegraphed  to  Canada.  The  advantages  re8ul^ 
ing  to  both  states  from  this  arrangement  are  highly  estimated.  Aside 
from  the  sentiment  of  international  comity  and  good  will,  incident  to 
its  existence,  it  is  of  practical  value.  To  the  Dominion,  located  as  it  is, 
the  exchanged  reports  received  from  the  United  States  are  essential  to 
safety.  To  the  United  States  the  reports  received  from  the  Dominion 
are  like  tliose  of  vidette  stations  against  the  storms  moving  upon  the 
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lake  regiou  from  the  north^  and  thence  traversing  the  ^N'orthern,  Middle, 
and  £astern  States,  and  the  adjacent  sea-coast.  The  appropriation 
made  by  each  nationality,  without  in  any  way  lessening  its  value  to  the 
people  who  make  it,  is  in  effect  supplemented  by  the  sums  similarly 
devoted  by  the  other,  a  mutual  benefit  accruing  to  both.  It  is  to  be 
hoped  the  system  may  be  extended  in  the  Ganadas,  and  the  co-operation 
be  yet  closer,  this  connection  of  the  services  becoming  the  first  link  in 
the  grand  chain  of  interchanged  international  telegraphic  reports,  des- 
tined with  a  higher  civilization  to  bind  together  the  signal-services  of 
the  world. 

Arrangements  of  a  similar  description  are  contemplated  as  to  be  made 
for  the  exchange  of  observations  by  telegraph  with  various  points  in  the 
West  India  Islands,  as  soon  as  the  authorization  of  the  difterent  govern- 
ments interested  can  be  had.  These  arrangements  will  be  carried  into 
efl:ect,  if  possible,  before  the  opening  of  the  stormy  spring  season. 

It  is  believed  that  many  of  the  cyclonic  storms,  the  indications  of 
which  are  first  felt  by  the  stations  of  the  United  States,  as  then  show- 
ing the  disturbance  upon  the  Oulf  of  Mexico  or  near  the  Atlantic  coast, 
and  which  storms  are  afterward  Xo  be  traced  across  the  States  interven- 
ing, to  the  lakes,  or  along  the  Atlantic  sea-coast,  pass  in  their  course 
over  places  in  these  islands  from  whence  their  presence  could  be  pre- 
announced.  The  returning  reports  from  the  United  States  to  the  West 
India  ports  might  indicate  dangers  threatening  near  the  sea-coasts  of 
the  United  States,  or  disturbances  upon  the  Gulf  westward  of  those 
islands,  of  which  their  commerce  should  be  warned. 

A  reference  to  international  exchanges  of  this  character  was  made  in 
the  last  annual  report  of  this  Office.  They  are  entirely  practicable,  use- 
ful, and  cannot  be  too  widely  extended. 

Since  January  1, 1872,  statements  of  the  changes  in  the  depths  of 
water  in  the  principal  western  rivers,  being  in  direct  relation  to  the 
meteoric  changes,  have  been  reported  daily  from  all  stations  established 
upon  those  rivers.  These  reports  are  carefully  prepared,  and  have  been 
received  with  a  marked  degree  of  interest.  Numerous  applications  for 
additional  reports  and  stations  are  under  consideration.  The  importance 
of  the  information  thus  conveyed  to  the  commercial  interests  of  the 
river  and  inland  cities  has  been  fully  recognized  by  the  local  presses  and 
the  river  population.  It  is  hoped  that  as  the  num  ber  of  stations  increases, 
and  communication  with  the  proper  authorities  is  organized,  a  portion 
of  the  great  problem  of  the  protection  of  the  river  commerce  from  ice 
and  freshets,  and  of  the  lower  river  levees  from  breakage  and  overflow, 
with  the  consequent  disasters,  will  be  solved,  as  they  certainly  can  be, 
by  timely  warnings  which  will  be  given. 

By  the  act  of  Congress  approved  June  10, 1872,  the  duty  was  imposed 
upon  the  Secretary  of  War  of  providing  such  stations,  signals,  and 
reports  as  might  be  found  necessary  for  ^'  the  benefit  of  agricultural 
and  commercial  interests"  throughout  the  United  States.  The  service 
before  technically  limited  to  the  lakes  and  sea-coasts  was  thus  extended 
throughout  the  interior.  The  agricultural  societies  in  the  United  States, 
the  addresses  of  whose  officers  could  be  obtained,  were  informed  in  July 
last  of  this  fact,  and  each  was  requested  to  appoint  a  i)ermanent  com- 
mittee to  confer  from  time  to  time  with  the  Chief  Signal-Officer,  and  to 
take  in  conjunction  with  him  such  steps,  or  to  recommend  such  action, 
as  might  be  deemed  desirable  to  accomplish  the  objects  in  view.  Eighty- 
nine  societies  have  appointed  committees  in  compliance  with  this 
request,  and  notice  has  been  given  by  a  large  number  of  other  societies 
that  similar  action  will  be  taken  by  them  at  an  early  date.    (Table  IX.) 
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While  the  agiricnltural  interests  have  shared  with  others  whatever 
benefit  has  followed  the  daily  published  reports  of  the  Office,  and  care 
has  been  had  for  those  interests  in  the  preparation  of  the  reports,  the 
plans  by  which  it  was  contemplated  to  extend  a  service  especially  bene- 
ficiflJ  to  those  interests  have  been  in  some  degree  delayed  by  the  want 
«  of  telegraphic  and  other  facilities  by«which  to  reach  the  interior.  There 
has  not  yet  been  time  in  which  to  fairly  organize  the  details  of  opera- 
tions. The  field  for  daty  is  a  large  one,  and  the  service  in  it  must'  be 
slowly  established.  But  it  is  believed  that  with  the  daily  reports  and 
notice  of  the  signals  of  the  Office,  or  its  connected  stations,  disseminated 
as  they  are  by  the  press  and  channels  now  in  use  or  known,  some  sim- 
ple instructions  as  to  the  general  courses  or  probable  sequences  of  mete- 
oric changes  on  this  continent,  and  one  or  two  inexpensive  instruments 
and  plain  directions  for  using  them,  alone  or  in  connection  with  the 
reports,  results  of  important  benefit  can  be  obtained.  The  apparatos 
can  be  so  cheaply  furnished,  and  its  indications  be  made  so  simple,  that 
the  whole  can  be  had  and  used  anywhere  by  any  intelligent  man. 

In  addition  to  the  committees  of  the  agricultural  associations  above 
referred  to,  thirty-eight  boards  of  trades  and  chambers  of  commerce  of 
principal  cities  and  ports  have  standing  meteorological  committees  which 
are  in  direct  communication  with  the  Chief  Signal-Officer.  (Table  X.)  To 
all  of  these  committees  printed  summaries  of  the  meteoric  changes  for 
the  week  then  past  are,  by  direction  of  the  Secretary  of  War,  mailed 
^om  the  office  of  the  Chief  Signal-Officer,  upon  Saturday  of  each  week, 
for  the  use  of  the  associations.    (Paper  Z.) 

This  paper  is  an  abstract  made  from  the  daily  telegraphic  reports  in 
the  form  of  a  general  summary  of  the  synopses  for  the  week.  It  is 
improved  from  time  to  time  by  the  addition  of  such  data  as  it  may  be 
in  the  power  of  the  Office  to  give,  and  which  are  suggested  as  desirable 
by  the  associations,  or  known  to  be  of  general  utility.  In  addition  to 
the  copies  furnished  the  associations,  copies  are  furnished  the  presses 
having  the  largest  interior  circulation.  This  paper  has  been  favorably 
received. 

The  great  railway  enterprises,  with  their  vast  extent  of  roads,  have 
an  immediate  and  daily  interest  in  the  meteoric  conditions  existing  in 
the  sections  traversed  by  their  tracks,  or  by  those  of  connecting  com- 
panies. It  is  in  the  contemplation  of  the  Office  to  furnish,  if  it  is  fonnd 
feasible  to  do  so,  by  arrangement  with  the  companies,  whatever  informa- 
tion it  may  be  in  its  power  to  give,  directly  beneficial  to  their  interests 

The  meteoric  conditions  throughout  the  United  States  for  each  day. 
of  the  year  past  have  been  traced  on  one  thousand  and  ninety-five  sep- 
arate maps,  one  being  traced  for  each  interval  (average)  of  eight  hours 
of  time.  The  form  of  map  has  been  much  improved,  the  base  map 
now  exhibiting  an  orographic  representation  of  the  United  States  and 
of  the  adjacent  territory  from  which  reports  are  had.  In  the  prepara- 
tion of  the  map  the  orographic  charts  prepared  by  Professor  A.  Guyot, 
of  Princeton,  were  used,  the  information  had  from  them  being  supple- 
mented by  the  use  of  whatever  data  could  be  elsewhere  collected  by  the 
Office.  Each  map  exhibits  in  its  meteoric  features  the  results  had  from 
a  consideration  of  an  average  number  of  three  hundred  and  fifty  sepa- 
rate readings  of  different  instruments  at  seventy-two  stations.  These 
readings  are  of  especial  value  as  being  made  from  similar  instruments, 
each  of  which  has  been  compared  with  the  same  standard.  (Papers  W, 
X,  and  Y.) 

In  March  last  the  Office  publication  of  a  collection  of  the  tabulated 
reports  and  synopses,  together  with  the  official  deductions,  or  forecasts, 
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and  a  statement  of  the  meteoric  conditions  occurring  after  the  latter, 
the  whole  in  book  form,  was  commenced.  This  paper  has  been  con- 
tinneS  up  to  this  date,  and  is  intended  to  form  the  basis  of  a  monthly 
issue  to  contain,  in  addition  to  the  above  matter,  reducedcopies  of  each 
of  the  tri-daily  maps  above  referred  to.  The  record  is  perhaps  not  par- 
alleled by  that  had  in  any  other  country. 

The  courses  of  the  areas  of  low  barometer  have  been  traced  on 
especial  maps,  by  months,  from  March,  1871,  to  June,  1872,  inclusive, 
and  tables  are  prepared  giving  the  minimum  readings,  with  latitude 
and  longitude,  at  intervals  of  eight  hours  during  the  movement  of  any 
area  within  the  scope  of  the  stations  of  observation.  Illustrations  of 
these  maps  are  given  in  Plates  U  and  V,  herewith.  Some  of  the  areas 
of  low  barometer  have  apparently  traversec}  the  entire  continent,  from 
the  Pacific  to  the  Atlantic;  some  have  passed  over  a  portion  of  the 
States,  while  others  have  made  their  first  appearance  in  the  Gulf  of 
Mexico,  moving  thence  over  Eastern  Texas,  and  following  the  river 
valleys  to  the  lower  lakes.  A  great  number  of  these  storm-centers  have 
X^assed  over  the  lake  region. 

The  following  gives  the  lowest  observed  readings  of  the  low  barom- 
eters, with  the  number  of  areas  traced  for  each  month,  from  March, 
1871,  to  June,  1872,  inclusive: 

March,  1871,  twelve  areas  of  low  barometer,  varyiug  from 29.80  to  29i00. 

April,  1871,  nine  areas  of  low  barometer,  varying  from 29.^0  to  29.44. 

May,  1871,  six  areas  of  low  barometer,  varying  from ^ 29.60  to  29.30. 

June,  1871,  twelve  areas  of  low  barometer,  varying  from 29.70  to  29.40. 

July,  1871,  twelve  areas  of  low  barometer,  varying  from 29.85  to  29.50. 

Aug.,  1871,  twelve  areas  of  low  barometer,  varying  from 29.79  to  28.20. 

Sept.,  1871,  thirteen  areas  of  low  barometer,  varying  from 29.80  to  29.45. 

Oct.,  1871,  thirteen  areas  of  low  barometer,  varying  from 29.69  to  29.20. 

Nov.,  1871,  twelve  areas  of  low  barometer,  varying  from 29.85  to  29.10. 

Dec,  1871,  thirteen  areas  of  low  barometer,  varying  from 29.70  to  29.10. 

Jan.,  1872,  nine  areas  of  low  barometer,  varying  from 29.85  to  29.26. 

Feb.,  1872,  thirteen  areas  of  low  barometer,  varying  from 29.70  to  29  40. 

March,  1872,  eighteen  areas  of  low  barometer,  varying  from 29.87  to  29.15. 

April,  1872,  ten  areas  of  low  barometer,  varying  from 29.80  to  29.00. 

May,  1872,  nine  areas  of  low  barometer,  varying  from 22.84  to  29.26. 

June,  lb72,  six  areas  of  low  barometer,  varying  from 29,79  to  29.20. 

The  locations  of  the  areas  of  high  barometer  have  also  been  mapped 
for  the  s<ame  period  of  time,  but  while  a  few  are  traced  directly  across 
the  continent,  the  majority  giv^e  tracings  without  apparent  regularity. 

A  large  amount  of  ofiice-work  has  been  devoted  to  collating  and  dis- 
cussing the  observations  received  from  all  stations  and  collected  from 
other  sources,  public  and  private,  with  a  view  to  their  ultimate  publica- 
tion in  permanent  form.  The  Office  has  received  many  very  courteous 
tenders  from  public  institutions  and  from  private  individuals  offering 
the  use  of  material  collected  by  them  or  in  their  charge. 

Attention  has  continued  to  be  given  to  the  subject  of  the  reduction 
of  the  barometric  readings  (observations)  had  at  great  <altitudes  to  the 
hypothetical  readings  at  sea-level.  A  series  ot  tables  for  this  purpose, 
in  course  of  preparation  by  Assistant  Abbe,  has  been  delayed  by  the 
illness  of  that  officer. 

A  serious  obstacle  to  the  accurate  reduction  of  meteorological  obser- 
vations has  been  found  it  the  want  of  the  proper  information  in  regard 
to  the  elevations  above  sea-level  of  the  different  instruments  at  the 
several  stations.  To  remove  this  difficulty,  the  work  of  collecting  relia- 
ble data  from  surveys  and  other  official  sources  was  commenced  in  Feb- 
ruary last,  and  has  been  vigorously  prosecuted  since  by  Lieutenant 
Henry  Jackson,  acting  signal-officer  and  assistant.    This  collection  is 

37  W 


678  REPORT  OF  THE  SECRETARY  OF  WAR. 

still  in  progress.  The  following  statement  exhibits  the  material  col- 
lected up  to  this  time,  and  which  has  been  carefully  tabulated  and  cor- 
rected for  future  publication  as  well  as  for  immediate  use. 

Number  of  levels  of  railroad  lines  collected  from  records  in  the  topo- 
graphical office  of  the  Post-Office  Department,  308. 

Number  of  levels  of  canals  collected  from  records  in  the  same  office, 
14. 

Number  of  levels  of  railroad  lines  collected  in  the  office  of  the  Chief 
Signal-Officer  from  railroad  companies,  256. 

Number  of  levels  of  western  surveys  collected  from  the  records  of 
the  Interior  Department,  12. 

Number  of  levels  of  railroad  surveys  collected  from  the  records  of 
the  Interior  Department,  7. 

Number  of  levels  received  from  city  engineers,  being  connections  be- 
tween different  railroads  in  the  respective  cities,  46. 

Number  of  complete  lists  of  State  surveys  received  from  State 
engineers,  43. 

Number  of  snrvevs  of  rivers  and  lakes  received  from  United  States 
Engineer  Department,  7. 

In  addition  to  the  above  the  United  States  Coast  Survey  has  furnished 
a  table  showing  the  height  and  range  of  the  tide  at  all  important  ports 
on  the  coast  of  the  United  States.  For  assistance  rendered  in  this  con- 
nection the  Office  is  under  obligations  to  Professor  W.  L.  Nicholson, 
topographer  of  the  Post-Office  Department ;  to  Professor  C.  S.  Peirce, 
assistant  in  charge  of  the  United  States  Coast  Survey  Office ;  to  the 
Commissioner  of  the  Land-Office  in  the  Interior  Department ;  to  the 
Chief  of  Engineers,  United  States  Army ;  to  the  officers  of  the  various  rail- 
road companies  throughout  the  United  States,  and  to  the  city  engineers 
of  most  of  our  important  cities. 

Some  attention  has  been  given  to  the  investigation  of  the  meteoric 
conditions  at  different  elevations.  A  series  of  especial  observations  were 
made  simultaneously  on  the  summit  and  at  the  base  of  Mount  Wash- 
ington, in  May  last,  for  this  purpose. 

The  experiment  of  a  balloon  ascension  has  been  tried  with  fair  results. 
The  ascension  was  made  by  contract  had  with  a  professional  aeronaut, 
and  had  in  view  the  determination  of  the  question  whether  the  proi>er 
instruments  could  be  carried  and  used  with  needful  accuracy,  an  Qbserver- 
sergeant  biing  charged  with  the  duty.  One  hundred  and  tifty-six  read- 
ings were  made  during  the  ascension.  This  experiment  is  thought  to 
have  established  that  very  delicate  instruments  may  be  employed  here- 
after, if  it  is  considered  desirable. 

Reference  was  made  in  the  last  annuarreport  to  the  utility  of  observa- 
tions had  in  the  upper  aerial  currents,  in  relation  to  some  of  the  data  of 
practical  meteorology.  The  station  at  the  sumulit  of  Mount  Washing- 
ton, at  an  elevation  of  6,290  feet  above  the  sea,  has  been  maintained 
since  December  15, 1870,  From  that  date  tridaily  telegraphic  reports 
have  been  had  from  the  party  there  stationed.  It  is  desirable  that  new 
mountain-stations  should  be  established  and  suitably  provided  along 
the  Apalachian  chain  and  in  the  Eocky  Mountains.  These,  together 
with  certain  special  stations  on  the  western  plains,  should  be  provided 
with  self-registering  apparatus.  *    • 

To  extend  the  system  of  synchronal  observations,  blanks  have  been 
furnished  to  such  ship-captains  and  others  making  voyages  to  sea  as 
have  signified  their  willingness  to  make  the  necessary  observations  at 
the  stated  times.    Facilities  are  given  for  comparing  the  instruments 
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used  upon  the  vessels  with  the  standard  at  Washington.    Fifty-two 
records  have  been  deceived  from  the  Pacific  Mail  Steamship  Company. 

These  records  have  been  valuable  in  tracmg  the  courses  of  atmo- 
spheric disturbances  before  they  reach  the  coasts  of  the  United  States, 
or  after  they  have  passed  from  the  coasts  seaward.  Similar  assistance 
is  invited  from  all  ship-owners  and  those  interested  in  commerce. 

The  study  and  comparison  of  the  best  known  meteoric  instruments, 
for  the  purpose  of  ultimately  securing  the  greatest  advantages  in  the 
standard  instruments  to  be  constructed  for  the  United  States,  has  con- 
tinued since  the  date  of  last  report.  The  collection  already  iu  posses- 
sion of  this  Office  has  become  interesting  and  vjiluable.  The  equipment 
of  the  stations  throughout  the  country  with  reliable  apparatus  is  of  the 
first  importance.  An  electric  attachment  to  the  Eobinson  anemometer, 
.furnishing  a  continuous  record  of  the  velocity  of  the  wind,  devised  for 
the  office  by  Lieutenant  D.  J.  Gibbon,  acting  signal-officer^  has  been 
tested  and  adopted  for  all  the  stations.  Experiments  are  m  progress 
to  determine  the  structures  of  a  water-gauge,  wind- vane,  and  of  other 
instruments,  to  be  also  self-tegistering  by  electricity.  It  is  requisite 
that  they  be  strong,  reliable,  and  inexpensive.  The  electric  record  per- 
mits the  working  portion  of  the  apparatus  to  be  exposed  wherever  may 
be  best  for  its  uses.  The  record  alone  is  had  in  the  office  of  the  ob- 
server. The  self-registering  instruments  to  which  reference  has  been 
made  in  previous  reports,  are  now  more  favorably  placed  in  a  room 
especially  fitted  for  them. 

The  Department  has  been  again  indebted  to  the  Post-Office  Depart- 
ment, which,  under  the  especial  order  of  the  Postmaster  General,  has 
continued  the  service  of  transporting,  in  care  of  its  mail-agents,  the  . 
barometers  and  other  delicate  instruments  needed  to  supply  the  places 
of  those  rendered  useless  by  accident  at  the  stations. 

The  library  of  the  Office  has  been  increased  from  six  hundred  volumes 
to  one  thousand  three  hundred  and  forty.  These  books  have  been  cata- 
logued and  arranged  conveniently  for  reference,  and  form  the  nucleus 
of  a  valuable  meteorological  library,  to*  which  additions' may  b«  made 
from  time  to  time. 

A  system  of  exchanges  with  foreign  societies  has  been  instituted  dur- 
ing the  year,  and  on  the  part  of  this  Office  over  five  hundred  sets  of  the 
tri-daily  weather  maps  and  bulletins  have  been  sent  abroad. 

The  full  daily  issue  has  been  sent  regularly  to  the  following  parties, 
and  has  been  suitably  acknowledged:  Kobert  Scott,  esq.,  director  of  the 
London  Meteorological  Society ;  Professor  Buys  Ballot,  director  of  the 
Boyal  Meteorological  Institute  of  the  Netherlands;  Professor  H..Mohn, 
director  of  the  Meteorologicfil  Institute  of  Norway ;  Captain  N.  Hoff- 
meyer,  director  of  the  Danish  Meteorological  Institute ;  Professor  Dr. 
Prestel,  Emden,  Bast  Friesland,  Germany ;  Imperial  Naval  School,  Kiel, 
Germany,  furnished  through  the  German  legation  in  this  city.  " 

Some  idea  of  the  extensive  labor  devolving  upon  the  Office  from  its 
now  wide-spread  connections  may  be  had  from  the  consideration  of  the 
number  of  papers  requiring  its  action,  the  record  showing  thirty-five 
thousand  nine  hundred  and  ninety  letters  sent,  and  one  hundred  and 
seventy-three  thousand  three  hundred  and  six  letters  received  during 
the  year.  Three  thousand  one  hundred  and  sixty-five  accounts  have 
been  examined  and  settled  in  the  property  division.    (Table  6.) 

Brevet  Lieutenant-Colonel  Garrick  Mallery,  acting  signal-officer  and 
assistant  has  had  charge  of  the  records,  general  correspondence,  and 
orders;  Lieutenant  Henry  Jackson,  acting  signal-officer  and  assistant, 
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lias  been  in  charge  of  the  property  division. '  The  untiring  zeal  of  these 
officers  has  entitled  them  to  especial  com.meDdation. 

The  office  sustained  a  serious  loss  by  the  death,  on  December  24, 1871, 
of  Brevet  Major  L.  B.  Norton,  assistant  signal-officer,  for  many  years 
property  and  disbursing  officer  of  the  signal-service.  He  served  with 
gallantry  during  the  war,  and  zealously,  until  the  time  of  his  death,  a 
continuous  service  on  signal  duty  of  more  than  ten  years'  duration. 

The  telegraphic  transmission  of  reports  of  observations  was  had  over 
the  lines  of  the  Western  Union  Telegraph  Company,  in  accordance  with 
the  plans  and  working  forms  of  circuit  of  this  Office,  substantially  as 
exhibited  in  the  last  annual  report,  until  June  30  of  the  present  year, 
when  that  company  declined  to  continue  the  service  on  terms  considered 
satisfactory  by  the  officers  of  the  United  States.  From  Juiie  30  to  July 
21  it  was  attempted  to  conduct  the  service  upon  plans  differing  from 
the  systems  of  working  forms  of  circuits  originally  devised  for  it.  The 
delays,  however,  proved  to  be  so  great,  even  in  what  were  recognized 
as  the  business  hours  of  the  companies,  and,  despite  the  orders  of  the 
presidents  of  the  several  companies  that  the' reports  should  be  given  prior- 
ity over  all  other  business,  that  very  many  of  the  reports,  when  received, 
were  useless.  The  Office  was  compelled  to  resume  the  form  of  systema- 
tized working  circuits  as  soon  as  it  became  practicable  to  do  so.  Since 
July  21  the  reports  have  been  had  over  the  wires  of  the  Franklin, 
Atlantic  and  Pacific,  Southern  and  Atlantic,  Pacific  and  Atlantic,  Great 
Western,  and  ^Northwestern  and  International  Ocean  Telegraph  Com- 
panies, which  have  consented  to  transmit  the  official  dispatches  to  the 
extent  their  combined  facilities  permitted,  and  in  accordance  with  the 
working  forms  of  circuits  furnished  by  this  Office.  Papers  T*  to  T^ 
exhibit  the  working  forms  of  circuits  adopted.  Some  difficulty  was 
experienced  in  making  the  proper  connections  of  these  circuits,  involv- 
ing, as  they  did,  the  wires  of  so  many  distinct  companies,  and  the  ser-, 
vice  suffered  from  serious  delays  in  consequence.  The  difficulties  in  the 
way  of  successful  working  are  being  gradually  removed.  The  subject 
of  its  telegraphic  communications  has  been  one  of  the  most  delicate  with 
which  the  Office  has  had  to  do — duties  wholly  dependent  for  their  suc- 
cess upon  the  rapidity  and  reliability  of  its  telegraphic  connections, 
and  with  responsibilities  involving  often  the  lives,  as  well  as  property, 
of  those  who  might  look  to  it  for  warnings,  there  is  none  which  could 
more  properly  excite  anxiety.  Very  many  questions  affecting  the  rela- 
tions of  the  IJnited  States  and  the  different  telegraph  companies  hare 
never  been  settled  by  precedent  or  usage.  In  the  correspondence  and 
action  .which  have  been  had  during  the  year  with  the  different  companies 
upon  matters  on  which  there  were  disagreeing  views  it  has  been  the 
aim  of  this  Office,  under  the  direction  of  the  l)epartment,  to  maintain 
such  a  position  that  each  company  might  feel  it  had  been  treated 
with  equal  justice,  however  much  the  Department  might  necessarUy 
differ  from  any  of  them  in  its  views. 

A  certain  official  commendation  and  good  will  seems  to  be  due  to 
those  companies  which  have  evidenced  their  willingness  to  lend  their 
aid  in  carrying  on  the  service,  trusting  all  questions  to  future  satisfac- 
tory settlement.  The  rates  of  compensation  the  Office  has  felt  empow- 
ered to  offer  being  made  in  some  iiistances  a  cause  of  complaint,  the 
Office  has  stated  to  any  company  so  complaining  that  if,  upon  a  just 
statement  of  the  cost  of  the  service  and  its  proper  value  to  the  com- 
panies, it  cannot  be  found  to  bo  fairly  remunerative,  the  officers  of  the 
Department  will  willingly  join  the  representatives  of  the  companies  i^ 
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the  presentation  of  the  facts  to  Congress  or  other  authority,  with  the 
view  of  securing  to  the  company  just  compensation. 

To  secure  the  discharge  of  the  telegraphic  duties  of  the  Office  with 
promptness — with  the  good  will  and  cooperation  of  whatever  companies 
might  be  carrying  its  service,  and  with  proper  remuneration  allowed  to 
them  for  that  service — have  been  the  ends  to  be  attained.  As  the  re- 
lations of  the  people  of  the  United  States  to  the  telegraphic  companies 
having  privileges  under  the  acts  of  Congress  become  better  determined, 
and  the  style  of  the  official  communications  the  Executive  Departments 
may  be  permitted  to  have  over  the  wires  of  the  companies,  the  times  at 
which  they  are  authorized  to  require  the  transmission  of  such  commu- 
nications, and  the  rates  of  payment  at  which  the  communications 
transmitted  must  be  paid  for,  become  established,  the  difficulties  which 
at  the  outset  have  hampered  this  service  will  disappear. 

The  Department  has  beeii  fortunate  in  the  constant  advice  of  the 
IIou.  William  Whiting,  special  assistant  of  the  Attorney-General,  in 
reference  to  questions  of  the  duties  of  the  telegraphic  companies. 

The  telegraphic  service  in  the  Office  has  been  under  the  immediate 
charge  of  Mr.  George  C.  Maynard,  electrician,  who  has  rendered  im- 
portant and  special  service.  During  the  year  ended  September  30, 
1872,  seven  hundred  and  sixty -eight  thousand  and  forty-six  wofds  of 
weather  reports  have  been  received  at,  and  eighteen  thousand  seven 
hundred  and  forty-two  words  sent  from  this  Office.  One  thousand  nine 
huqdred  and  forty-four  messages  other  than  reports,  but  on  business 
connected  therewith,  were  also  sent  from,  and  two  thousand  one  hun- 
dred and  eighty  messages  received  at  this  office.  One  hundred  and 
thirty-four  thousand  three  hundred  and  eight  mail  reports  have  been 
examined  and  compared  with  the  telegraphic  copies  and  filed  for  future 
reference. 

The  numerical  cipher  used  for  the  transmission  of  the  reports  at  date 
of  last  report  was  replaced  on  the  1st  of  January  by  one  of  a  different 
form.    (Paper  C.) 

By  the  use  of  this  cipher  the  number  of  words  have  been  reduced  one 
third,  while  the  amount  of  information  contained  in  each  report  has 
been  increased. 

In  view  of  the  large  and  constantly  increasing  labor  of  the  Office,  the 
compensation  of  the  clerks  of  class  two,  employed  in  it  and  having 
general  charge  of  its  clerical  duties,  is  considered  inadequte.  It  is  re- 
commended that  to 'secure  to  them  a  just  promotion,  the  employment 
of  two  clerks  of  class  four  be  authorized. 

The  propriety  of  an  established  organization  of  the  officers  of  the 
signal  service  becomes  more  apparent  as  theirj  duties  increase  in  extent 
and  importance.  Separated  from  the  commands  to  which  they  belong, 
and  on  a  duty  differing  from  the  routine  duties  of  those  commands,  they 
lose  familiarity  with  that  routine,  and  by  absence  from  their  regiments 
incur  the  displeasure  of  their  commanding  officers,  who  do  not  always 
reflect  that  such  absence  is  not  voluntary,  but  in  obedience  to  orders 
from  proper  authority.  The  officers  themselves  cannot  feel  while  on  a 
detached  service  that  interest  in  their  duties  which  is  felt  when  promo- 
tion and  standing  is  to  be  obtained  by  the  display  of  such  interest. 
They  are  liable  to  be  detached  at  any  time  and  returned  to  their  regi- 
ments. It  seems  just  to  both  officers  and  enlisted  men  that  they  should 
be  given  a  recognized  organization.  The  attention  of  the  Secretary  of 
War  is  especially  invited  to  this  subject. 

The  recommendation  that  an  appointment  to*  a  commission  be  given 
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each  year  to  that  observer  sergeant  who  shall  in  that  year  be  reported 
as  most  distinguished  for  fidelity  and  ability  is  renewed. 

The  promotion  to  the  grade  of  second  lieutenant  of  Observer  Ser- 
geant D.  J.Gibbon  last  year,  recommended  for  his  appointment  upon  snch 
grounds,  has  been  productive  of  good  effects. 

At  the  end  of  another  year  of  service,  during  which  the  active  labors 
of  the  Office  and  its  connected  stations  have  ceased  oil  no  day  or  night, 
the  annual  report,  with  its  record  of  duty  done,  is  submitted  with  sat- 
isfaction. In  no  year  to  come  is  it  likely  the  service  can  be  more  em- 
barrassed than  it  has  been  in  theyear  just  passed  with  the  difficulties  to 
be  encountered  by  a  novel  service.  It  has  survived  them.  The  en- 
couragement had  in  the  popular  good  will  and  interest  in  the  daily 
duties,  the  support  of  the  press  and  of  the  different  commercial 
and  agricultural  associations,  has  been  continued.  The  public  criticism 
has  been  considerate.  The  scientific  institutions  throughout  the  United 
States  have  received  the  exchanges  of  the  Office  with  pleasure  and 
have  rendered  assistance  whenever  in  their  power.  From  those  of  al- 
most every  foreign  country  are  had  expressions  of  interest  and  sugges- 
tions of  480-operation.  The  field  for  study  and  improvement,  under  a 
higher  guidance,  extends  with  each  day's  experience.  The  possible 
public  good  to  be  had,  with  the  service  properly  conducted  and  sus- 
tained, and  with  facilities  now  proved  to  be  attainable  on  this  continent, 
cannot  be  estimated. 

ALBERT  J.  MYER, 
Brigadier- General  and  Chief  Signal-Officer  of  the  Army, 

Hon.  W.  AV.  Belknap, 

Secretary  of  War. 


RECORD  OF  SIGNAL  CAMP  OF  INSTRUCTION,  FORT  WHIPPLE,  VIRGIN'U. 
Table  I. — Officers  instructed  during  the  year  ending  October  1,  li?r2. 


Name. 


Kauk  and  corjts. 


Reported 

for 

instruction. 


Relieved 

from 

inatruction. 


lUimarks. 


Charles  S.  Smith. 


H.  H.  Humphreys 

("harloB  E.  Kilbourne . 
Lewis  Warrington  . . . 

H.  H.  C.  Dnn woody. . . 
David  J»  Gibbon 


First   lieutenant   Fourth  i  July  15, 1871 
United  States  Artillery.  I 


First  lientfinant  Fifteenth 
United  States  Infantry. 

First  lieutenant  Second 
United  States  Artillery. 

First  Lieutenant  Fourth 
United  States  Cavalry. 

First  lientenant  Fourth 
UniU^d  States  Artillery. 


Seeond  lientenant  Ninth 
United  States  Cavalry. 


Aug.  18, 1871 

Dec.    7, 1871 

Sept  19, 1871 

Dec.  18,1871 

Fob.     2, 1872 

Mar.    9,1872 

Mar.    4,1872    Aug.    1,1872 

1 
1 
1 

Nov.  25, 1871  '  Completed  full  course 
'      in     aigualing,    td«- 
praphy,  and  niet«or- 
olo^y. 
Do. 

Bo. 


Relieved  before  com- 
pleting full  coarse  of 

instruct  ion. 

Reported  originly  J«wJ 
10,  1871 ;  granted 
leave  of  absence  J£V 
12,187I,toMar.3,18» 

Still  under  instrnctioB. 
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Table  II. — Amount  of  field-practice  had  by  each  officer. 


Name. 


Kaiik  aiul  corps. 


Charlev  S.  Smith ;  First   lieutenant    Fonrth 

United  Stat<j8  Artillery. 

n.  IL  Hamphreys First  lieutenant  Fift4*enth 

]      United  States  Infantry. 
Charles E.  Kilboome .   ...,  Firnt   lieutenant    Second 

Fnited  States  Artillery. 

Lewis  Warrington First   liHutenont   Fonrth 

I      United  States  Cavalry, 
n.  H.  C.  Dunwoody First   lieutenant    Fourth 

United  Statea  Artillery. 
David  J.  (jiil>bon StMdiid  lieutenant  Nintli 

rnite<l  States  Cavalry. 


bC^ 

>c  . 

es^ 

^'^ 

«  5 

fe2 

ja 

*   CO 

«  s 

C-  =8 

.£  e« 

.Sr© 

w-  « 
^  "" 

e.2 

1         ^ 

cd 

i           •     i- 

•  u 

«  o* 

►®  - 

'/'i 

'A 

12 

1 

1 

2 

,   ic 

2 

....... 

;    10 

1 

o 

1 
1 

Remarks. 


.Stndy  of  manual  of  si^mals,  wand- 
practice,  d:c.,  for  22  dayK. 


Still  under  instruction. 


X 


Tablk  III. — Number  of  observer-sergeants  instructed  from  October  1, 1871,  <OiSq>/enit6*30, 1872. 


JKame. 


Hugh  Coyle 

^N.  D.  Lane 

E.  O.  C.  Maclnemey. 

F.  Mansfield  ........ 

J.  B.  Wells 

Ooorpc  McDonald. . . 

A.'J.  Tilley 

F.  Mann 

Charles  E.  Wheeler  . 

M.  J.  Shanefelter 

A.  B.  Knight 

D.  O'Donoghne 

F.P.Bayes.   

John  P.  CluTO 

Gustavo  A.  Dtuidelet 

J.  O.  Manson 

<  Jeorge  Prender 

('haru'S  Lever 

K.  F.  Mayuai-d 

Edward  Lloyd 

Charles  A.  6haw. . . . 
Kichard  Williamrt... 

Le^^IieC.  Fletcher... 

Samuel  W,  Beall 

Max  Marix 

John  Dascomb 

James  O'Dowd 

W.&Jewell 

George  A.  Clnm 

William  T.Boyd.... 

Harry  Barton 

Thorp  B.  Jennings.. 
David  H.  Sackett . . . 

WMlliamLiue 

Robert  J.  Bell 

William  Thoedovins 
Nelson  Ch>rom 


Instruction 
commenced. 


I       Date  of 
\  examination. 


June  17,1871    Nov.    6,1871 

Aug.  12, 1871*  Oct      6, 1P71 
Aug.  IC,  1871  ;  Feb.  23, 1672 


Aug 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Sept. 

Sept. 

Sept. 

Sept. 

S«?pt. 

Nov. 

De€. 

Jan. 

F«^b. 

Aug. 


18. 1871 
lt<flb71 
18, 1871 
19,  1871 

24. 1871 
2.>.1871 

8,  1871 
e,  1871 
13,1871 
14,1671 
18,  1871 
10,  1871 
2.1871 

15. 1872 
13,1872 
.  4, 1871 


Oct.  6, 1H7I 
Oct.  6.  1871 
Oct.      6, 1871 


Oct. 

Oct 

Oct 

Oct 

Oct 

Aug. 

Oct 

Mar. 

Jan. 

Mar. 


13.1871 
13,1871 
20, 1871 
20, 1871 

20. 1871 

20. 1872 

20. 1871 

19. 1872 
5,1672 
8, 1872 


Apr.    1,  1872 


Feb.  10,1872  Apr.  10,1872 
.fan.  20.  1872  Mar.  8,1872 
Mar.  15, 1872    July  11, 1872 


Apr. 
Apr. 
Ajjr. 
Apr. 
Apr. 
May 
May 
June 
June 
June 
June 
June 
Jnne 
July 
Aug. 


1,1872 
10. 1872 
10, 1872 
19,1872 
22. 1872 
17,  le72 
17.1874 
17, 1872 
17, 1872 
17, 1872 
17, 1872 
17. 1872 
17, 1872 

9. 1872 
21,1872 


May 

May 
May 
}Hay 
July 
July- 
July 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 


31, 1872 
31, 1872 
31, 1872 
31, 1872 
11,  1872 
11, 1872 
11,1872 
21, 1872 
21, 1872 
23, 1872 
2:J.  1872 
2:J.  1872 
21, 1872 
23,1872 


Ilemarlcs. 


Promoted  to  rank  of  sergeant  November  6, 1871 ;  in 
charge  of  station  at  Shreveport,  La. 

In  charge  of  station  at  AugnstX,  Ga. 

Promoted  to  rank  of  sergeant  February  23, 1872  j^in 
charge  of  station  at  Galveston,  Texas. 

In  charge  of  station  at  New  Orleans,  La. 

In  charge  of  station  at  San  Diego,  Cal. 

Awaiting  orders  at  Fort  Whipple,  Va. 

Failed  to  pass  final  examination. 

In  charge  of  station  at  Detroit,  Mich. 

Dishonorably  discharged  the  service. 

In  charge  of  station  at  Key  West,  Fla. 

In  charge  of  station  at  Virginia  City,  M.  T. 

In  charge  of  station  at  Mobile,  Ala. 

In  charge  of  station  at  Alpena,  Mich. 

In  charge  of  station  at  Santa  F6,  N.  M. 

Promoted  to  rank  of  sergeant  March  19, 1872. 

In  charge  of  station  at  Savannah,  Ga. 

In  charge  of  stetion  at  Fort  SuU^',  D.  T. 

Discharged  before  passing  examination. 

Instructed  on  station ;  in  charge  of  station  at  Cin- 
cinnati, Ohio. 

In  charge  of  station  at  Indianola,  Texas. 

In  charge  of  station  at  Breckenrldge,  Minn. 

Reduced  to  the  ranks  for  misconduct ;  now  on  duty 
with  the  detichmeut  at  Fort  AVliipple.  Va. 

On  duty  at  the  office  of  the  Chief  Signal-Officer. 

In  charge  of  station  at  Corinne,  U.  T. 

In  charge  of  stjition  at  Davenport,  Iowa. 

In  charge  of  station  at  Du  Luth,  Minn. 

In  charge  of  station  at  Lake  City,  Fla. 

On  duty  at  office  of  the  Chief  Signal-Officer. 

In  charge  of  station  at  Montgomery,  Ala. 

In  charge  of  station  at  Phils^elphia,  Pa. 

In  charge  of  station  at  Omaha,  Neb. 

On  duty  at  the  office  of  the  Chief  Signal-Officer. 

In  charge  of  station  at  Milwaukee,  Wis. 

On  station  at  Mount  Washington,  N.  H. 

In  charge  of  station  at  Esconawba,  Mich. 

In  charge  of  station  at  Puuta  Rassa,  Flu. 

Still  under  instruction. 
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Table  IV. — Number  of  enlisted  men  instructed  for  the  position  of  assistant  to  observer- 
sergeants  from  October  1, 1871,  to  September  30, 1872. 


Name. 


William  Black. 
E.S.  Martin.... 


OttoSchiitze 

Thomas  A.  Taylor 
Timothy  O'Neil... 


James  H.  Marsh 
Daniel  Murphy  . 


William  Stoin  . . . . 

C.  A.  Broff^ui 

Charles  P.  Fish.... 
A.  F.  McBermott . . 
Edward  Moran  . . . 
Thomas  G.  White. 
W.  H.  Colesberry  . 
Joseph  E.  Cook  . . . 
W.  C.  W.  Shreck  . . 

L.  E.  Sehree 

F.  Z<  Gosewisch . . , 
Henry  XT.  Jonea. . . 
K.  MoLanghlin  . . . 
William  C.  Keech. 
W.  Strombergor  . . 

Sidney  PoweU 

A.D.WoIcott 

W.  A.  Chapman . . . 
Arthur  W.  Hart . . 


Placed  under 
instruction 
for  assist- 
ant. 


Reported 
qualified  as 
assistant 


Ordered  on 
station. 


Remarks. 


Oct  23,1871 
Jan.  22,1872 
Jnne  10, 1872 
Jan.  22,1872 


Juno  27, 1872 
Feb.  10,1872 


Jan.   25,1872    Feb.  10,1672 


XoT.    3,1871 
Feb.     6, 1871 


Jan.     3, 1872 

Feb.  10,1872 

Feb.  12,1872    Fob.  12,1872 

Mar.    4,1872 


James  H.  Stock vr^ 

John  Laurens 


E.W.  McGann 

John  W.  Everly 

Edward  A.  Lewis. . 

W.O.Bailey 

William  Finn 

Frank  H.  Wash.... 
William  D.  Wright 

John  D.  M.  Fee 

George  W.  McKoo . 

P.G.  Deitz 

E.B.  Bobbins 

S.  P.Buthven 

H.  M.  Ludwig 


Mar.  4,1872 
Mar.  4,1872 
Mar.  5,1872 
Mar.  9,1872 
Mar.  15, 1872 
Mar.  15,1872 
Mar.  15,1872 
Mar.  20, 1872 
Mar.  22, 1872 
Mar.  25, 1872 
Mar.  29, 1872 
Mar.  29, 1872 

Mar.  29, 1872 

• 

Apr.    6,1872 

Apr.    6,1872 

Apr.  6, 1872 
Apr.    5,1872 


Mar.  15, 1872 
Mar«  15, 1872 
Mar.  16,1872 

Mar.  27, 1872 
Mar.  27, 1872 
Mar.  27, 1872 
April  1,1872 
April  6,1872 


Apr.  13,1872 
Apr.  13, 1872 
Apr.  13,1872 
Apr.  26, 1872 
Apr.  26, 1872 
Apr.  26,1872 


Oct   23,1871 

Feb.     1, 1872 

July    9,1872 

Fob.  16,1872 

Fob.  10,1872 

Nov.    3,1871 
Feb.    (i,-1671 

Jan.     3, 1872 

Fob.  10,1872 

Feb.  12, 1872 

Mar.  15, 1672 

Mar.  15, 1S72 

Mar.  26, 1872 

Mar.  19, 1872 

Mar.  26, 1872 

April  1,1872 

May  20, 1872 

April  8, 1872 

Apr.  10, 1872 

Apr.  10,1872 

Apr.     8, 1872 

Apr.  15, 1872 

Apr.  22, 1872 

May    2,1872 

May    7, 1872 

May    2,1872 

May  17, 1872 


Apr.  19, 1872  '  May  17, 1872 
Apr.  26, 1872  I  May  28, 1872 

Apr.  26,1872   

May    3, 1872    May  28, 1872 
May    3, 1872    May  28, 1872 


May  28, 1872 
May  28, 1872 
June   8, 1872 


May  3, 1872 
May  3, 1872 
May  10,1872 

May  11,1872* 

May  11, 1872  ,  June   8, 1872  , 
June  17, 1872 


May  20, 1672 
Aug.  31, 1872 
June  17, 1872 
June  17, 1872 
Juno  1,1872 
July  27,1872 
June  17, 1872 
June  17, 1872 
July    9,1872 


May  17,1872 

May  17,1872; 

May  24, 1872  \  June  15, 1872  !  June  17, 1872 


Ordered  to  Fort  Whipple,  Virginia, 

for  promotion. 
At  Fort  Whipple,  Virginia,  await- 

inc  orders. 
On  outy  as  assistant  at  Baltimore, 

Maryliind.  ' 

On  duty  as  assistant  at  Buffalo, 

New  Vork. 
Ordered  to  Fort  Whipple,  Virginia, 

for  pi-omotion. 

Da  do. 

On  duty  as  aslsistant  at  Indianap- 
olis, IJndiana. 
Ordored  to  Fort  Whipple,  Virg^ia. 

under  arrest 
Ordered  to  Fort  Whipple,  Virginia, 

for  misconduct 
In  charge  of  station  at  laland  of 

Saint  Paul,  Alaska. 
On  duty  at  office  of  the  Chief  Sig- 
nal-Officer. 
On  duty  as  assistant  at  Cleveland, 

Ohio. 
Ordered  to  Fort  Whipple,  Virginia, 

for  promotion. 
On  duty  as  assistant  at    Toledo, 

Ohio. 
On  duty  as  assistant  at  Galveston, 

Texas. 
On  duty  as  assistant  at  Naahville, 

Tennessee.  , 

On    station-duty  at  ^office  of   the 

Chief  Signal-Officer. 
On  duty  as  assistant  at  Chicago, 

Illinois. 
On  duty  as  assistant  at  Lake  City, 

Florida. 
On  duty  as  assistant  at  Vicksburgh. 

MisBissippi. 
On  duty  at  office  of  the  Chief  Sig- 
nal-Officer. 
On  duty  as  assistant  at  Detroit, 

Michigan. 
On  duty  as  assistant  at  Charleston, 

South  Carolina. 
Oi*dered  to  Fort  Whipple,  Virginia, 

awaiting  orders. 
On  duty  as  assistant  at  Key  West, 

Flori'da. 
Oid.i-ed  to  Fort  Whipple,  Virginia, 

for  misconduct 
Do. 
On  duty  at  office  of  the  Chief  Sig- 

nal-Ufficor. 
On  duty  as  assistant  at  Leaven- 
worth, Kansas.  

Awaiting  orders  at  Fort  Whipple, 

Virginia. 
On  duty  as  assistant  at  Cincinnati, 

Ohio. 
On  duty  as  assistant  at  Keokuk, 

Iowa. 
On  duty  as  assistant  at  Pittsburgh, 

Peuus3'lvania. 
On  duty  as  assistant  at  Mobile, 

Alabama. 
On  duty  as  assistant  at  Davenport, 

Iowa. 
On  duty  as  assistant  at  Chicago, 

Ilhnuis. 
On  duty  as  assistant  at  Omaha, 

Nebraska. 
On  duty  as  assistant  at  Wilming- 
ton, North  Carolina. 
On  duty  as  assistant  at  Norfolk. 

VirRiuia. 
On    station-duty  a^ office   of  the 

Chief  Signal-Officer. 
On  duty  as  assistant  at  Louisville, 

Kentucky. 
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Table  IY. — Number  of  enlisted  men  instruciedj  ^c. — Continued. 


X:im6. 


Jfi.F.  McComas 

W.  U.  SimoDis 

James  Brown 

D.C.IUIston 

Mark  Downing 

A/G.  Taaflin 

W.R.Nuznin 

James  Coartney  . .. 

H.  R.  Stockman 

J.  B.  Campbell 

Lawrence  IXmne. . . 
John  McGnlre 


Plaoed  under 
inatmction 
for  assist- 
ant. 


B.C.  Andrrson. 
Oeorge  Onslow. 
Edgar  Green... 


William  McGHUvray 

•foil  n  H.  Bner 

Newton  PhelpH 


Thomas  Cleary. 
E.  F.  Mavnaid  . 


May  24, 1872 

June   7,1872 

June   7, 1872 

June  27, 1872 

July  19, 1872 

July  19, 1872 

July  19, 1872 

Aug.  16, 1872 

Aug.  16, 1872 

An/;.  23, 1872 

Aug.  23, 1872 

Aug.  17, 1872 

Aug.  30, 1872 
Aug.  30, 1872 
Aug.  30, 1872 

Aug.  30, 1872 

Sept.  6,1872 
May  11,1872 

Sept  12, 1872 
Aug.    4, 1611 


Keported 
qualified  as 
assistant. 


June  15, 1872 
June  27, 1872 
June  27, 1872 
July  27, 1872 
Aug.  19, 1872 
Aug.  26, 1872 


Ordered   on 
station. 


June  17, 1872 
Aug.  9,1872 
Jane  27, 1872 
Aug.  20. 1872 


Sept  3,1872 
Sept  9,1872 
Sept  10, 1872  Sept  13, 1872 
Sept.  10, 1872    Sept.  13, 1872 

Sept  21,1872  

I 
Sept  21, 1872    Sept.  24, 1872 

I 
Sept.  10, 1872 


Sept  23, 1872  :  Sept.  24, 1872 
Sept  23, 1872    Sept  24, 1872 


June    8, 1872  ,  June  17, 1872 


Kil ward  Lloyd ;  July  24, 1871 

Samuel  W.  Bei Jl Sei)t.  25, 1871 

i 

I 

Max  Maris !  Sept.  11,1871 

i 

W.  S.  Jewell '  Doc.     6, 1871 

(ieorgeA.Clum Oct   23,1871 


James  O'Dowd June  12,1871 

I 
William  T.  Boy<L  .1...J,  Dec.  11, 1871 


'  Aug.    4, 1S71 

I 
I 

July  24.  l.-^l 


I 


Harry  Barton. 


T.  B.  Jennings 


Aug.  28, 1871 


Nov.    3.1871 


William  Theodovins...  Dec.  20,1871 

David  H.  Sacke  tt i  Dec.  1 1, 1871 

I 

William  Lino May  18.1871 

R.  J.Bell I  Mav  23,1871 

•  1 

J.K.P.  Purdum June  12,  IK71 

J.  F.  Tenney Jan.     1. 1872 


Sept.  25, 1871 

Sept  11,1871 

Dec.     6, 1871 
Oct   2.1,1871 

i 
June  12,1871 

I 

I 

Dec.  11,1871 

I 
! 

!  Aug.  28, 1871 

I 

I 

Nov.    3,1871 

I 

'  Dec.  20, 1871 

I 

iDec.  11,1871 

I 

>May  18,1871 

May  2:1, 1871 

I 

!  Juno  12, 1871 


Remarks. 


On  duty  as  assistant  at  Oewogo, 

New  York. 
On  duty  as  assistant  at  Jaokson- 

ville,  Florida. 
Ordered  to  Fort  Whipple,  Virginia, 

for  misconduct ;  deserted. 
On  duty  as  assistant  at  New  Or- 
leans, Louisiana. 
Awaiting  orders  at  Fort  Whipple, 

Virginia. 
On  duty  as  assistant  at  Cincinnati, 

Ohio. 
Ordered  to  Fort  Whipple,  Virginia, 

for  misconduct 
On  duty  as  assistant  at  Milwaukee, 

Wisconsin. 
On  duty  as  assistont  at  Philadel- 
phia, Pennsylvania. 
Await  in  j^  orders  at  Fort  Whipple, 

Virginia. 
On  duty  as  assistiint  at  Boston, 

Massachusetts. 
Awaiting  ordiTs  at  Fort  Whipple, 

Virginia. 
Still  under  instruction. 

Do. 
On  duty  as  assistant  at  Saint  Louis, 

Missouri 
On  duty  as  assistant  at  Savannah, 

Gcor;;ia. 
Still  nudcr  instruction. 
On  duty  as  as.sistant  ut  l*ortIand, 

Maine. 
Still  under  instruction. 
Promoted  to  niuk  of  sergeant;  in 

charge  of  stiition  at  Cinoinnati, 

Ohio. 
Promoted  to  rank  of  sergeant;  in 

charge  of  station  at  Indianola, 

Texas. 
Promoted  to  rank  of  sergeant ;  in 

charge  of  station  at  Uorinno,Utah 

Territory. 
Promoted  to  rank  of  sergeant;  in 

charge  of  station  ut  Davenport, 

Iowa. 
On    station-duty  at  office  of    the 

Chief  Signal  Officer. 
Promoted  to  rank  of  sergeant ;  in 

charge  of  station  at  Montgomery, 

Alabama. 
Promoted  to  rank  of  sergeant ;  in 

charge  of  Nation  at  Lake  City, 

Florida. 
Promoted  to  rank  of  sergeant ;  in 

charge  of  utation  at  Philadelphia, 

Pennsylvania. 
Promoted  to  rank  of  sergeant ;  in 

charge  of  station  at  Omaha,  Ne- 
braska. 
Promoted  to  rank  of  sen^eant ;  on 

station  duty  at  office  oftho  Chief 

Signal-Officer, 
Promoted  to  rank  of  sergeant;  in 

charge  of  station  at  Punta  Rassa, 

Florida. 
Promoted  to  rank  of  sergeant ;  in 

charge  of  station  at  Milwaukee, 

Wisconsin. 
Promoted  to  rank  of  sergeant ;  on 

duty  on  station  at  Mount  Wash- 
ington, New  Hampshire. 
Promoted  to  rank  of 'sergeant ;  in 

charge  of  station  at  Esconawba, 

Michigan. 
Ordered  to  Fort  Whipple,  Virginia, 

for  promotion. 
Still  under  instruction. 
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Table  V. — Showing  staiiontt  insjyectedf  hy  tr^om,  and  when  inejyectcd. 


Stations. 


Augnsta,  Georgia 

'i^altimore,  Maryland 

!Boeton,  MftssachusettB  . . . 

ErpcTtenritlgc,  Minnesota 
Uuflalo,  2s*  cw  York 


Bnrlincton,  Vermont . 
(Jairo,  Illinoiii 


< Japo  May,  Xew  Jersey 


Corinne,  Utah  Territory  .  . , 
("harleston,  South  Carolina. 
(Chicago,  Illinois 


Cincinnati,  Ohio. 


Cheyenne,  "Wyoming  Territory. 
DaVenport,  Iowa 


"Detroit,  Michigan . . . 
Du  Lutb,  Minnesota. 


Escanaba,  Michigan 

Port  Benton,  Montana  Ter. 
Grand  Haven,  Michigan 


GalrestoD,  Texas 

Indianapolis,  Indiana 

Indiimola.  Texas 

Jackson  viUe,  Florida. 
Keoknk,  Iowa 


Key  West,  Florida 

KnoxvlUe,  Tennessee  . 

IreaTenworth,  Kansas . 

Lake  City,  Florida  . . . . 

Loulsyllle,  Kentncky  . 

Lynohborgh,  Virginia. 


MtV^ashincton,  N.  Hampshire 
Marquette,  Michigan 


Portland,  Maine 

Ponta  Rassa,  Florida. . 
Rochester, l^ew  York. 


Name  of  inspector. 


Memphis,  Tennessee 

MOwankee,  "Wisconsin 

Mobile,  Alabama 

Nashyille,  Tennessee 

New  London,  Connecticut 

New  Orleans,  Loaisiana 

New  York  City,  New  York 

Norfolk,  Virginia 

Oswego,  New  York 

Omaha,  Nebraska 

Philadelphia,  Pennsylvania 

Pittabnrgh,  l^ennsylvania 


First  Lient.  H.  Jackson,  acting  signal-officer 

First  Lieut  C  S.  Smith,  acting  signal-oflicer 

First  Lieut.  L.  B.  Norton,  acting  signal-officer 

Second  Lieut  A.  "W.  Greely,  acun^  si^al-officer.  - . . 

First  Lieut  L.  B.  Norton,  actings  signal-offioer 

Second  Lieut  A.  "W.  Greely,  acting  signal-officer 

First  Lient  Charles  S.  Smith,  acting  signal-officer  . . 

First  Lieut  L.  B.  Norton,  acting  signal-officer 

First  Lient  Robert  Craig,  acting;  signal-officer 

Second  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut  H.  Jackson,  acting  signal-officer 

Tirst  Lieut  Charles  S.  Smith,  acting  sisn^al-officer  .. 

First  Lieut.  L.  B.  Norton,  acting  siffual-officer 

Second  Lieut  A.  W.  Greely,  acting  signal-officer 

Second  Lient  A.  W.  Greelv,  acting  signal-officer 

First  Lieut  Charles  S.  Smith,  acting  signal-offic<*.r  . . 

First  Lieut  T.  R  Adams,  acting  signal-officer 

First  Lieut  C.  S.  Smith,  acting  signal-officer 

First  Lient  T.  R.  Adams,  acting  signal-officer 

Second  Lient  H.  "W.  Howgate,  acting  signal- officer. . 

Second  Lieut  A.  "W.  Gre<fliy,  acting  signal-officer 

First  Lieut  H.  Jackson,  acting  si^alofficer 

First  Lient  Charles  S.  Smith,  acting  signal-officer. . 

First  Lieut  T.  R.  Adams,  acting  signal-officer 

First  Lieut  T.  R.  Adams,  acting  signal-officer 

First  Lieut.  C.  S.  Smith,  acting  sigual-offlcer 

First  Lieut  T.  R.  Adams,  acting  signal-officer 

Second  Lient.  A.  "W.  Greely,  acting  signal-officer 

First  Lieut  T.  R.  Adam  a,  acting  signal-officer 

First  Lieut  Charles  S.  Smith,  acting  signal-officer  . . 

First  Lifut  H.  Jackson,  acting  signal-officer 

Second  Lieut  A.  W.  Greely,  acting  signal-officer 

Second  Lieut.  A.  W.  Greely,  acting  signal-officer.  . . 

First  Lieut  H.  Jackson,  acting  signal-officer 

Second  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut  C.  S.  Smith,  acting  signM-officer 

First  Lient  H.  Jackson,  acting  signal-officer 

First  Lieut  C.  S.  Smith,  acting  signal-officer 

First  Lient  Charles  S.  Smith,  acting  signal-officer. . 

First  Lient  T.  R.  Adams,  acting  signal-officer 

First  Lieut.  C.  S.  Smith,  acting  signal-officer 

First  Lient  H.  Jackson,  acting  signal-officer 

Second  Lieut.  A.  "W.  Greely,  acting  signal-offioer 

First  Lieut  H.  Jackson,  acting  signal-officer 

First  Lieut  C.  S.  Smith,  acting  signal-officer 

First  Lieut  T.  R  Adams,  acting  signal^fficer 

Second  Lieut  A.  W.  Greely,  actinjEC  signal-officer 

First  Lieut  T.  R.  Adams,  acting  signal-officor 

First  Lieut  C.  S.  Smith,  acting  signal-offioer 

Second  Lieut  A.  W.  Greely,  actiuj^  signal -officei' 

First  Lieut  T.  R.  Adams,  acting  signal-offlcer 

First  Lieut  C.  S.  Smith,  acting  signal -officer 

First  Lieut  H.  Jack8<m,  acting  signal-officer 

Second  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut  T.  R  Adams,  acting  signal-officer 

First  Lieut  C.  S.  Smith,  acting  signal-officer 

First  Lient  H.  Jackson,  acting  signal-officer 

Second  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut  T.  R  Adams,  acting  sign^-officor 

First  Lieut  C.  S.  Smith,  acting  sijs^nal -officer 

First  Lieut  L.  B.  Norton,  acting  signal-officer 

Second  Lieuts  A.  W.  Greely,  acting  .«»isnial-officer 

First  Lieut  H.  Jackson,  acting  signal-officer 

Second  Lieut  A.  TV.  Greely,  acting  signal-officer 

First  Lieut  L.  R  Norton,  acting  signal-officer 

Second  Lieut  A.  "W.  Greely,  acting  signal-officer 

First  Lieuts  H.  Jackson,  acting  signal-officer 

First  Lieut  C.  E.  Kilboume,  acting  signal-officer 

First  Lient  L.  B.  Norton,  acting  signal-officer 

Second  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut  H.  Jackson,  acting  signal-officer 

Second  Lient  A.  W.  Greely,  acting  signal-officer 

First  Lieut  L.  B.  Norton,  acting  signal-officer 

Second  Lieut  A.  W.  Greely,  acting  signal-officer. . . . 

First  Lieut  L.  R  Norton,  acting  signal-officer 

First  Lieut  H.  Jackson,  acting  signal-officer 

Second  Lient  H  "W.  Howgate,  acting  signal-offlcer. . 

Second  Lieut  A.  W.  Greely.  acting  signal-officer 

First  Lieut  C.  S.  Smith,  acting  si^al-officer 

First  Lient  L.  B.  Norton,  acting  signal-officer 

First  Lieut  R  Craig,  acting  signal-officer 


Date. 


October  7,  ItJTl 
March  •23,18W 
June    23-24,  lg7l 


April 

August 

April 

Seyt. 

Angust 

July 

Mav 


3.1874 

8,l!^l 

29,18?2 

15, 18T2 

,    24,1871 

23-«,  1872 

7.18W 


Novembers,  1871 
Angust  9,1872 
JuIt  6-8,1871 
April  13,1«72 
Sei.t  l&-90,lg72 
Julv  9,187-2 

Sept.  9-11, 1?71 
August  26, 1^2 
Oct.  10-14. 11*71 
March  22-23, 1875 

Se])t.  13-17,  l^ 
Dec.  Hlfc^l 

August     21.18T-» 


4-6,  lb75 

l-3,lrtl 

18,  ICTi 


Sept 
Se]>t 
Sept. 
Sept    16-17,1571 

Sept.  2^  It^^ 
Sept.  IS,  Wl 
Sept  7, 1^2 

October  94,ieTl 
Julv  22-28,1819 
Sept  3,I87S 

I>ec.  30,  IJ^ 

July  2^24,  ll?S 
Maich  4,1872 
Dec         18,1871 

August  17, 187- 
February  12, 1872 

Not.  7-8,1871 
July  28,1872 
Nof.  29,1871 
Sept  5-4155 
October  12,121 
March  9,18» 
Oct  14-18,1871 
Aug.    26-«,l?« 

Nov.  11-12,  IS 
Joiy  18,182 

Mav  22-23, 18« 
Sept  ia-20,lfn 
Sept  27. 1873 
November  6,182 
Aug.  23-25,1872 
Sept  13-15,182 
September4,  IBJJ 
October  17, 1^ 
August  2-6.1873 
Oct?  19-23.12 
July  '  26,  IN 
August  1.  IS 
April  23,1^ 
October  31,lgJ 
August  l.Jg: 
Julv         17.J?i 


16,1873 

29,1871 
29,1872 


April 

Sept 

June        — .  -^ 

Angust    Hg; 

June       3-5,18JS 

December  4,18^ 

April  7.  8» 
July  25.  8J 
January  l.  \°Z 
March  iO-91,182 

May        IV^ 

February  SO,  IgJ 

August  n.igj 
July    18-21,1818 
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Table  V. — Showing  stations  inspected,  hy  tchom,  and  when  injected — Continued. 


Stations. 

Name  of  inspector. 

Date. 

0 

SavftDnah.  Georiri a .,.,-,.-,-,,. 

First  Lieut  H.  Jackson,  acting  signal-officor 

First  Lieut  C.  S.  Smith,  acting  signal-officer 

First  Lieut  H.  Jackson,  acting  signal-officer *. . 

Second  Lieut  A.  W.  Ureely,  acting  signal-officer 

First  Lieut  H.  Jackson,  acting  signalofflcer 

First  Lieut.  C.  S.  Smith,  acting  sijgnal-offioer 

First  Lieut  H.  Jackson,  acting  signal-officer 

First  Lieu t  C.  S.  Smith,  acting  signal-officer 

First  Lieut  T.  R.  Adams,  acting  signal-officer 

Second  Lieut  A.  W.  Greely,  acting  signal-officer... . 

Second  Lieut  A.  W.  Greely.  acting  lignal-officer 

First  Lieut  H.  Jackson,  actmg  signal-officer 

First  Lieut  C.  S.  Smith,  acting  signal-officer 

October  10,1871 
March  13, 1^ 
November  2,  ra71 
Aug.  ia-13,1872 
Nov.          11.1871 

ShTAv«nnrt.  T^niaiATiA 

FSi^int  T^nifl.  MiMOurl , 

SaJut  Paul .  "Mintiflinotft  -  

August  13, 1872 
Dec.           11. 1871 

Toledo.  Ohio 

Sept  11, 1872 
Sept  1-2, 1871 
Aug.  17-20,1872 
Sept  23, 1872 
October  4, 1871 
July          12, 1872 

Vicksburgta,  Missiadlppi 

Virginia  City,  Montana  Ter. . . , 
Wilmiugton,  North  CaroUua  . . . 

Table  VI. — Exhibiting  the  communications  sent  from  and  received  at  the  office  of  the  Chief 
Signal-Officer  (exclusive  of  telegrams)  from  Novtviher  J,  1871,  to  September  30,  187*2. 

SENT. 

DIVISION   OF  TELBURA.MS  AND   RKFORTS   FOR  THE    BENEFIT    OF    COMMERCE  AND   AGRI- 
CULTURE. 

To  heads  of  Departments  .and  Bureaus 92 

To  observer-sergeants  in  reference  to  their  duties 7,215 

In  reply  to  applications  for  stations  and  others  simi  lar 94  - 

To  telegraph  companies  in  reference  to  transmission  of  weather-reports. . .  614 

To  boards  of  trade,  chambers  of  commerce,  agricultural  societies,  &c.. .  4,988 

1^  foreign  correspondents  relating  to  this  division 3, 202 

General  and  special  orders  with  reference  to  this  division 1, 866 

Miscellaneous 1,136 

Total ^ \ 19,207 

SIGNAL  DIVISION. 

To  heads  of  Departments  and  Bureaus 24 1 

Relating  to  duties  and  discipline  at  Signal-Service  School  of  Instruction 

andpostof  Fort  Whipole,  Virginia 71H 

Relating  to  recruiting  and  enlistment 4^ 

Answers  to  applications  for  appointment  in  the   signal  service,  United 

States  Army 315 

General  and  special  orders  with  reference  to  this  division 1^6 

Miscellaneous 107 

Total J,  705 

PROPERTY  DIVISION. 

To  heads  of  Departments  and  Bureaus 2^8 

To  manufacturers  and  others  in  reference  to  instruments,  equipments,  &c.  546 
To  observer-sergeants  and  other  enlisted  men  in  reference  to  property  and 

money  accounts 6,188 

In  reference  to  quarterly  returns  of  officers 52 

Miscellaneous 8, 004 

Total 15,078 

Aggregate 35,990 
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RECEIVED. 

DIVISION  OF  TELEGRAMS  AND  REPORTS  FOR    THE     BENEFIT  OF  COMMERCE  AND   AGRI- 
CULTURE. 

From  heads  of  Departments  aod  Bureaus 109 

Applications  for  establishment  of  new  stations 147 

From  telegraph  companies  in  reference  to  transmission  of  weather-reports  310 

From  observer-sorgeants  in  reference  to  their  duties 5,112 

From  boards  of  trade,  chambers  of  commerce,  and  agricultural  societies  317 

From  foreign  correspondents  relating  to  this  division 83 

Special  applications  for  suggestions  for  practical  use  of  weather-maps,  &c  1 25 

Reports  relative  to  instruction  of  observer-sergeants  and  assistants 929 

Mailed  reports  of  observer-sergeants  on  station 153, 582 

.  Miscellaneous 1,202 

Total 161,916 

SIGNAL  DIVISION. 

From  heads  of  Departments  and  Bureaus 163 

Relating  to  duties  and  discipline  at  Signal-Service  School  of  Instruction 

and  post  of  Fort  Whipple,  Virginia 671 

Relating  to  instruction  in  signaUng  at  Fort  Whipple,  Virginia,  and  in 

different  military  departments 634 

Relating  to  recruiting  and  enlistment - 85 

Applications  for  appointment  in  the  signal  service,  United  States  Anny..  310 

Miscellaneous 301 

ii 

Total 2.214 

PROPERTY  DIVISION. 

From  head  of  Departments  and  Bureaus 167 

From  manufacturers  and  others  relating  to  instruments,  equipments,  &c..  539 

From  officers  concerni  ng  property,  quarterly  returns,  &.c 983 

From  observer-sergeants  and  other  enlisted  men  relating  to  property  and 

money  accounts 4,049 

-Regarding  property  transferred  to  stations 3, 128 

Miscellaneous 310 

Total 9,176 

-Aggregate t 173,306 

Aggregate  sent 35, 990 

Aggregate  received 173, 306 

Total 209.296 


Table  VII. — Showing  the  number  of  meteorological  instruments  purchased  and  issued  from 

Npvember  1,  1871,  to  September  30,  1872. 


IiiBtrnmouta. 


lasaedto  stations 

lasaed  for  special  uses 

Issued  at  last  report 

Returned  for  repairs,  Sco 

Total  number  now  on  station 
Total  number  purchased 


a, 

a 

o 

Pi 

eS 


19 
11 
57 
3 
73 
40 


i 

a 

o 

g 


28 
8 

53 
tf 

79 

56 


• 

i 

2 

■*j 

c> 

a 

i 

a 

>* 

a 

m 

^ 

46 

24 

3 

6 

69 

61 

12 

15 

103 

70 

50 

75 

P* 

o 

o 

a 


35 
1 

61 

3 

113 

37 


i. 

« 

bS 

aximu 
mome 

^ 

26 

2 

3 

2 

27 

16 


6 
si 


86 

2 

3 

3 

38 

38 


a 


5 

s  • 

8  * 
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Table  YIII. — List  of  places  for  which  stations  have  been  requested  but  not  established  on  Sep- 
tember 30,  1872. 


Place. 


MuskegoD,  Michigan. 


Manitowoc,  Wisconsin. 
Dubuque,  Iowa 


Huron  Citj,  Michigan. 

Mackinac .' 

Richmond,  Virginia  . . . 
Cape  Henrj,  Virginia  . 
Body  Island. 


Applicant. 


ina.  ) 


Cape  Hatieras,  North  Carolina 

Lewes,  Delaware 

Park*0,  Colorado 

Staten  Island 


/ 


Chambersbnrgh,  Pennsylvania 


^1 


Watertown,  New  York 

Xenia,Ohio 

'Port  Hope 

Dlinois  Industrial  Universitj, 
Champaign,  Illinois. 

Little  Bock,  Arkansas 


Sacramento,  California 

Niles,  Michigan 

Hot  Springs,  Arkansas 
Louisiana,  Missouri . . . 

Janesville,  Wisconsin  . 

Hillsdale, Michigan  ... 
Metamora,  Illinois 


r 

-I 


Marietta,  Ohio 


Mount  Pleasant  Academy,  Penn- 
sylvania. 
Nebraska  City 

Mount  Moosilauke : < 

Catasauqua,  Pennsylvania 

Galena,  Illinois 

Columbus,  Nebraska 


Date. 


Hon.  H.  H.  Holt,  Michigan  legislature, 
inclosing  petition  of  99  citizens. 

Board  of  Trade,  Toledo 

Board  of  Trade,  Chicago '. 

Hon.  T.  W.  iFeny,  United  States  Senate. 

Hon.  P.  Sawyer,  M.  C 

Doctor  A.  Munsell 

Board  of  Trade,  Toledo 

Board  of  Trade,  Cleveland 

Board  of  Trade,  Detroit 

Board  of  Trade,  Chicago 

W.G.Turpin 

Board  of  Trade,  Norfolk,  Virginia,  and ' 
resolution  of  the  general  assembly  of 
Virginia. 

Board  of  Trade,  Philadelphia 

E.  J.  Mallett,  late  consul-general 

C.  Keutgen,jr , 

Hon.  John  Scott,  United  States  Senate. .. 

Hon.  Simon  Cameron,  United  States  Sei^- 
ate 

L.L.  Pratt 

C.E.Case 

Board  of  Trade,  Detroit,  Michig^an 

Hon.  W.  C.  Flagg,  secretary 

Hon.  J.  M.  Gregory',  president 

Hon.  J.  M.  Hanks,  M.  C 

Albert  Cohen ^ 

J.  N.  Hoa^,  secretary  California  State  ( 
Board  ot  Agriculture.  > 

Concurrent  resolution  of  the  legislature  of 
California,  presented  by  Dr.  T.  M.  Lo- 
gan, secretary  State  Board  of  Health. 

J.  B.  Fitzgerald,  secretary  Berrien  Coun- 


ty Agricultural  Society. 

r.H.ifc        


J.  H.  Morton,  M.  D 

William  Stark 

R.  £.  Pleasants  

J.  B.  Whiting,  M.  D 

Rock  County  Agricultural  Society 

Professor  George  M.  Millen,  secretary 
Hillsdale  College. 

Hillsdale  County  Agricultural  Society  . . 

Edward  Kipp, secretary  Woodford  Coun- 
ty Agricultural  Society. 

J.  W.  Andrews,  president  Marietta  Col- 
lege. 

Washington  County  Agricultural  So- 
ciety. 

W.  H.  McCrery,  Mount  Pleasant  Acad- 
emy and  Normal  School. 

H.  K.  Raymond,  secretary  Otoe  County 
Farmers'  Club. 

Profe.ssor  C.  U.  Hitchcock 

A.F.Clough 

Hon.  E.  McPherson,  Clerk  of  United 
States  House  of  Representatives. 

D.  Wilmot  Scott,  editor  Galena  Com- 
mercial Advertiser. 

J.  O.  Shannon,  secretary  Platte  County 
Agricultural  Society. 


Jan.  21,1871 

Jan.  27,1871 

Feb.  10,1871 
March  3,1871 

Jan.  25, 1871 

Jan.  26, 1871 

Jan.  27,1871 

Feb.  19,1871 

Feb.  19,1871 

Feb.  10, 1871 

April  3,1871 

April  17,1871 


May  25,1871 

May  24,1871 

June  9, 1871 

June  12,1871 

June  12,1871 


June 

21, 

1871 

June 

30, 

1871 

July 

22, 

1871 

July 

21, 

1871 

Feb. 

21, 

1872 

July 

26,1871 

July 

h 

1872 

July 

26, 

1871 

Jan. 

10, 

1872 

May 

15, 

1872 

July 

27, 

1871 

Aug. 

2, 

1871 

Aug. 

3, 

1871 

Aug. 

7. 

1871 

Aug. 

6, 

1871 

Aug. 

§,1871 

Aug. 

8, 

1871 

Aug. 

10, 

1871 

Aug. 

10, 

1871 

Aug. 

11, 

1671 

Aug. 

14, 

1871 

Aug. 

16, 

1871 

Aug. 

16. 

1871 

Sept. 

11, 

1871 

Sept. 

14, 

1871 

Sept. 

5, 

1871 
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Table  VIII. — List  of  pious  for  tchich  stations  have  been  requested ^  8fe. — Coutioued. 


Place. 


Cauada — Farther  Point 

Coburg , 

ColliDgwood.. 

Springfield, Missouri  ... 


Port  Huron , 

Yankton,  Dakota  Territory. 

Masou  Citj,  Iowa 

Orono,  Maine 


■■\ 


Belize,  Louisiana 

Fort  Morgan,  Alabama 

Waco,  Texas 

Fort  Randall,  Dakota  Territorj.. 

Pike's  Peak 

Univer'ty  of  Michigan,  Ann  Arbor. 

Canada — Fort  Garrj 

Fountain,  Colorado  Territory 

Erie,  Pennsylvania 

Bangor,  Maine 

Vineyard    Haven,    Massac bu- 

setiH. 


Newport,  Rhode  Island 


Cape  Ann,  Massachusetts 
Wytheville,  Virginia  . .  -  - 

Iowa  City 

Manassas,  Virginia  ..... 

Quincy,  Illinois 


"} 


Dover  Point,  New  Hampshire . . 
Wilmington,  Delaware 


New  Haven,  Connecticut. 


r 

Additional   stations   on  eastern 
shore  of  Lake  Michigan. 

Additional  stations   on  moun-7  • 
tains  of  Virginia.  "^  | 


Applicant. 


Oswego  Board  of  Trade,  by  J.  L.  Mc- 
Whorter. 

John  E.  Worth,  for  Greene  County  Agri- 
cultural and  Mechanical  Society. 

Board  of  Trade,  Buflfalo 

Hon.  M.  K.  Armstrong,  Delegate  House 
of  Representatives. 

S.  V.  Clevenger 

T.  G.  Emsley,  secretary  Cerro  Gordo 
County  Agricultural  Society. 

M.  C.  Femald,  Maine  State  College  of 
Agriculture. 

A^ent  and  captains  of  Morgan  Steam- 
ship Company. 

R.  J.  Percy,  for  Missouri  Vallgy  Tele- 
graph C«»mpany. 

W.  W.  Allen,  Colorado  Springs  colony.. 

Professor  G.  B.  Merriman 

N.  McDougall 

R.  F.  Sonff,  editor  El  Paso  Ranchman  .. 

Hon.  G.  W.  Scofield,  M.  C 

C.  A.  Boutelle,  editor  Whig  and  Courier. . 

Professor  J.  E.  Hilgard,  United  States 
Coast  Survey. 

Daniel  W.  Stevens 

Rev.  Thomas  Hill 

Hon.  H.  B.  Anthony,  United  States  Sen- 
ate, forwarding  memorial  of  29  citizens. 

Captain  S.  A.  Day,  United  States  Army . . 

Hon.  B.  F.  Butler,  M.  C 

Hon.  W.  Terry,  M.  C 

John  P.  Irish 

George  C.  Round 

H.  A.  Hill,  secretary  National  Board  of 
Trade  

John  B.  Stivens,  mayor 

Board  of  Trade 

Hon.  S.  W.  Kellogg,  M.  C,  inclosing "j 
petition  of  citizens j 

Thomas  Trowbridge,  president  Cham-  I 
ber  of  Commerce ' 

Faculty  Sheffield  Scientific  School,  Yale 
College 

Hon.  H.  H.  Holt,  Michigan  legislature 


Additional  stations  on  western 
slope  of  Mississippi  Valley. 


Nobscoe  Light,  Monomdy  Point, 

Cape  Cod,  Massachusetts. 
Southwest  Pass,  Pass  ^  Toutre. 

Staunton,  Virginia;  Christian-' 
burgh,  Virginia;  Bristol, Ten- 
nessee ;  Easton,  Pennsyl- 
vania ;  Harrisburgh,  Penn- 
sylvania; Winchester,  Vir- 
ginia. 


II 


:\ 


G.  C.  Wedderburn,  secretary  Virginia 

Telegraph  Company. 
L.  A.  Gobright,  Associated  Press. 

George  P.  Plant 

W.  H.  Scudder 

R.  P.  Fansey,  committee  of  Merchants' 

Exchange,  Saint  Louis,  Missouri. 
B.  B.  Forbes,  recommended  by  Hon. 

James  Buffinton,  M.  C. 
Thornton     A.     Jenkins,   rear-admiral, 

United  States  Navy. 


Date. 


Aug.  30,13ri 

Sept.  18,1871 

^pfc.  22,1871 

Oct.  5,1871 

April  26,l87-> 

Oct.  6,1871 

Oct.  19,1871 

Oct.  31,1371 

Nov.  9, 1871 


Jed.  Hotchkiss 


Nov. 
Nov. 
Dec. 
Dec. 
^an. 
Dec, 


15.1871 
28,1871 
2,1871 
4,1871 
11,1872 
14, 1871 


Dec.    18,1871 
Dec.      8, 1871 


July 
Dec. 
Dec 
Dec. 
Dee. 
Jan. 


26, 1872 
19, 1871 
20,1871 
14,1871 
27,1871 
4, 1872 


Jan.    13,1872 
Jan.    24,1872 


Jan.  13,1872 

Feb.  11,1^1 

Mav  7, 1871 

July  16,1^^ 

Nov.  29,1871 
March  20,1371 

Aug.  15,1871 
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Table  VIII. — Lldt  of  plm^esfor  which  stations  have  been  requested^  ^c, — Continued. 


Place. 


Applicant. 


Towanda,  Kansas 

Blask  Dome,  Black  Mount uin, 
North  Carolina. 

Charlotte,  New  York 

Gallitzin,  Altoona,  on  Ponnsyl- 
Tania  Central  Railroad. 

University  of  Minnesota.  Min- 
neapolis. 


M.  D.  Ellis  . . 
William  Caiu 


J.  Eaton  and  thirty- five  others. 
David  Peelor - 


William  W.  Fohvell,  president. 


Morgantown,  West  Virginia...  > 


Each  of  the   State  Ap^ricultural 

Colleges. 
Columbus,  Ohio 


Norwich  ITaiversity,  Northfield, 
Vermont. 

Grand  Tower,  Illinois 

luka,  Mississippi 


Hon.  A.  J.  Boreman,  United  States^ 
Senate 

Alexander  Martin,  president  West  Vir 
ginia  University 

Hon.  J.  C.  McGrew,  M.  C  ., 

Hon.  Frank  Hereford,  M.  C 

U.  E.Davis 

George  C.  Sturgiss 

J.  B.  Bowman,  regent  Kentucky  Uni- 
versity, and  others. 

J.  H.  KKppart,  secretary  of  Ohio  State 
Board  of  Agriculture. 

Captain  C.  A.  Curtis 


) 


Groat  Natihalee,  Bald  Mountain, 
North  Carolina. 

Deposit,  New  York , 

Heilman  Dale , 

Colorado  Springs,  Colorado 

l^ooneville,  Missouri 

Fort  Wayne,  Indiana 


A.  R.  Harris 

Rt'v.    J.  T.   Freeman,  through     Hon, 

George  E.  Harris,  M.  C. 
Charles  W.  Jenks 


New  Albany,  Indiana , 

Maryland  Agricultural  Coll«'go. 


San  Antonio,  Texas 

Atlanta,  Georgia 

Auburn,  Alabama ;  Agricultur- 
al and  Mechanical  College  of - 
Alabama. 

Racine,  Wisconsin 

Ogdensburgh,  N.  Y 

Plattsburgh,  New  York 

8e  wanee,  Tennessee 


Newark  ColIeq:e,  Delaware.. 

Green  Bay,  Wisconsin 

Kenosha,  Wisconsin 

Warsaw,  Indiana 

r>eaver  City,  Utah  Territory. 
New  Ulm ,  M Innesota 


Evansvillc,  Indiana. 


Aiken,  South  Carolina, 


G.  W.  Ilanford 

S.  P.  Heilman 

Robert  H.  Lamboru 

J.  L.  Stephens 

F.  C.  Johnson,*  Indiana  State  Board  of 
Agriculture. 

F.  C.  Johnson,  Indiana  State  Board  of 
Agriculture. 

A.  R.  Davis,  prc&ident  board  of   trus- 
tees. 

Thomas  G.  Williams 

Hon.  John  H.  James,  mayor 

William  C.  Stubbs 

John  B.  Read 

W.  H.  Jenison 

Mayor  and  council 

Hon.  W.  A.  Wheeler,  M.  C 

Hon.  John  Rogers,  M.  C 

John  L.  Cooper,  through  Professor  Jo- 
seph Henry,  Smithsoniap  Institution. 

W^illiam  D.  Mackey,  secretary 

Hon.  P.  Sawyer,  M.  C 

Wallace  Mygatt 

Marshall  H.  Parks 

Daniel  Tyler 

Dr.  Alfred  Miiller 

F.  C.  Johnson 1 

P.  Hornbrook,  surveyor  of  customs 

Thomas   P.  Britton,  president   Vander- 
burgh County  Agricultural  Society. .. 

John     Ingle,    secretary     Vanderburgh 
County  Agricultural  society. 

Charles  H.  Butterfield,  mayor 

Hon.  F.  A.  Sawyer,  United  States  Sen- 
ate, and  sixteen  citizens. 

J.C.Derby 


Date. 


Feb.  12,1872 

Feb.  12,1872 

Feb.  14,1872 

Feb.  17,1872 

Feb.  21,1872 


Feb.    23,1872 


July  22,1872 
Feb.    29,1872 

March  5,1872 

March  15, 1872 

March21, 1872 
March  25, 1872 

April     1,1872 

April  1,1872 
April  1, 1872 
April  5, 1872 
April  11,1872 
April   12,1872 

April   12,1872 

April  19,1872 

May  10,1672 
May     10, 1872 

May     14,1872 

May  18, 1872 

May  25,1872 

May  28,1872 

June  10,1872 

June  11,1872 
June  13,1872 
June  20,1872 
June  24,1872 
July  8, 1672 
July    10,1872 


July    13,1'?72 

July    16,1872 
Sept.     2, 1872 


/ 
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Table  VIII. — List  of  pUiccff  for  which  aUitionshave  been  requested,  <f-c. — Continued. 


Place. 


Winona,  Mississippi 

Entavr,  Alabama !  — 

Belfast,  Maine 

Ithaca,  New  York,  Cornell  Uni- 
versity. 

Straits  of  Mackinac 

Carthage,  Illinois 


Applicant. 


Kutztown,  Pennsylvania 


A.  M.  Rafter 

W.  S.  Bird  ...' 

George  E.  Brackctt 

A.  D.  White,  president ;  p«-tition  of  sev- 
enty-five citizens. 
Roys  I.  Cram 

L.  F.  M.  Easterday ;    petition   of  one 

hundred  and  five  citizens. 
A.  R.  Hornel,  principal  Keystone  State 

Normal  School. 


Date. 


July  20,1872 

July  20,1872 

Aug.  6, 1872 

Aug.  8,  lb72 

Axio;.  7,1872 

Sept.  2, 1872 

Sept.  13,1672 


Table  EX. — List  of  agricultural  societies  which  on  Srptemher  30,  1872,  had  appointed  per- 
manent oommittees  to  confer  with  the  Chief  A^ignal-Ojficer  of  the  Army. 


Name  of  organization. 


Honroe  Coonty  ^gricnltaral  Soci- 
ety. 

Haskingam  County  Agricultnral 
Society. 

Louisville  and  Jefferson  Counties 
Agricaltoral  Society*. 

Schuyler  County  Agricultural  and 
Mechanicjd  Society. 

Highland  Couhty  Agricultural  So- 
ciety. 

Arkansas  State  Aj;n*icultural  and 
Mechanical  Society. 

Bertie  County  Agricultural  Society. 


Gean$;a  County  A^jricultural  So- 
ciety. 

Otsego  County  Agricultural  So- 
ciety. 

Crawford  County  Agricultural  So- 
ciety. 

Berrien  County  Agricultural  So- 
ciety. 

Greene  County  Agricultural  So- 
ciety. 

Tolland  County  Agricultural  So- 
ciety. 

Burlington  County  Agricultural 
Society. 

Agricultural  and  Mechanical  Soci-^ 
ety  of  AVeatem  Alabama. 

Crawford  County  Agricultural  So- 
ciety. 


Saratoga  County  Agricultural  So- 
cietj'. 

Martin  County  A  pricaltural  Society. 

California  State  Board  of  Agricul- 
ture. 

Macon  County  Frnit  Growers' 
Asaodation. 

MisBonri  State  Board  of  Agricul- 
ture. 

Jackson  County  Agricultural  So- 
ciety. 


atate. 


Committee. 


Induina. . . 

Ohio 

Kentucky. 
Missouri  . 
Ohio 


T.H.  Mallow.. 
RaMershon,. 

L.  Young 

John  R  Glaze 


J.S.Bell 

J.  W.  Ellis... 
Arkansas A  Ibert  Cohen . 


North  Carolina. 

i 

t 

,  Ohio..... 

! 
New  York 


Peunsylvauia 


Michigan 


S.  J.  Wheeler 

J.  B.  Cheney 

D.K.  Tavloe 

I  Dexter  Witter 

Geo.  H.  Ford 

Luther  Kussell 

G.  Pomeroy  Koose  . . . 

H.M.Hrx)ker 

Elisha  Finney 

A.RFost«^r.'. 

Col.  F.  MaHton 


Connecticut. 
New  Jersey. 


Missouri 


Prof.W.  U.  Armstrong] 

J.  B.  Fitzgerald 

D.O.  Woodruff 


Alabama. 
Ohio 


New  York 

Minnesota 
California . 


Illinois  .. 
Missouri. 
Ohio,.... 


Wm.Bort 

Br.J.RTaflPt 

A.  W.  McPherson . . . 
Rev.  John  E,  Werth. 
Geo.  H.  Kingsbury  . . 
J. C.  Hammond,  jr... 

G.  C.  Brown 

M.  S.  Pancoast 

J  as.  Lippincott 

W.S.Bird 

n.  G.Webb 

A.  T.  Lupton 

G.Keller 

E.  KReamley 

11.  M.  Sorosgs 

JoMah  Koller 

B.  &  Robinson 


n.  A.  Muntrer 

J.N.  Hoag 

C.  F.Roec? 

F.  M.  Logan 

Prof.  E.  A.  Gastinan. 
Thco.  llildebraudt.. 

J.  B.  R.  Slif  rrick 

JohnH.  Tice 

Rev.  CbaR.  Peabody  . 
Hon.  G.  W.  Kinnej'. . 

Davis  Mackley 

J.  E.  Ferree 

Jacob  Duugan 


Poet-office  address. 

Bloomlngton,  Ind. 
ZaneavUle,  0. 
Loniaville,  Ky. 
Glenwood,  Mo. 
Hillsborough.  O. 
Little  Rock,  Ark. 
Windsor.  N.  C. 


Burton,  O. 

Do. 

Do. 
Cooperatown,  N.  Y- 

Do. 

Do. 
Conneautfiville,  P^ 

Do. 

Do. 
Niles,  Mich. 

Do. 

Do. 
Springfield,  Ma 

Do. 

Rockville,  Conn. 

Do. 
Mount  Holly,  N.  J. 

Do. 

Da 
Eutaw,  Ala. 

Do. 
Tuscaloosa,  Ala. 
Buc3'rus,  O. 


Greeufi«'l(l  Centrt.>'- ^ 

Fairmonnt,  Minn- 
Sacrameuto,  CiL 

1)0. 

Da 
Decatur,  HL 


Saint-Louis,  Ma 

Do.    , 
Snow  Hill  Ma 
Jackson  C.  H.,  0. 

Da 

Da 
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Table  IX. — List  of  agricultural  sodeiieSf  j-c, — Continnod. 


Name  of  organization. 


Pike  CoDQty  Agrionltnral  Society. 


Committee. 


Georgia. 


Greene   County    Agricaltnral  So-     Now  York 

ciety. 
York  County  Agricultural  Society. 


Allamakee    County   AgricnltunJ 

County. 
Bay  DiKti-ict  Horticnltural  Society 

of  California. 
Maine  Board  of  Agriculture 


Pennsylvania 


Tuscola  County  Agricultural  So- 
ciety. 

Central  Iowa  District  Agricultural 
Association. 

South  Carolina  Agricultural  and 
Mechanical  Society. 

Connecticut  State  Board  of  Agri- 
culture. 

Terre  Haute  Horticultural  Society. 


Pope  County  Agricultural  Asso- 
ciation. 

Midddlesex  County  Farmers'  Club. 
Farmers'  Club 


Indiana  State  Board  of  Agricul- 
ture. 

Bhode  Inland  Society  for  the  En- 
couragement of  Domestic  Indus- 
try. 

WaHhington  County  Agricultoral 
Society. 

Farmers'  and  Fruit  Growers'  Asso- 
ciation of  Dliuois. 

Iowa  State  Horticultural  Society.. 


Addison  County  Agricultural  So- 
ciety. 


Orleans  County  Agricultural  So- 
ciety. 

Bradley  County  Agricultural  and 
Mechanical  Society. 

Iowa  Stat«  Agricultural  Society  . . . 


Carroll  and  Choctaw  Counties  Ag- 
ricultural Society. 


Iowa 

California. 
Maine  . . . . 


Michigan 

Iowa 

South  Carolina. 
Connecticut  ... 
Indiana 


Arkansas 


New  Jersey. 
Utah 


Indiana...... 

Rhode  Island 


New  York 
Illinois.... 


Iowa. 


Vermont. 


Vermont. . 
Tennessee 
Iowa 


go 


Imont  Farmers'  Club 


38  W 


Mississippi 
Mississippi 


.T.S.Pope 

J.  U.  Mitchell . 

H.  Green 

A.  P.Jones.... 
G.€.Mott  .... 
John  Kvans... 
G.  A.  neckert, 
W.S.RoUmd.. 
C.  D.  Bcoman  . 


F.A  Miller ^ 

Prof.  H.  N.  Bolender  . 

M.C.  Feniald 

Pro£  G.  L.  Goodalo 

Prof. C.  K Hamlin  .... 

C.  F.Breckett 


Hon.  S.  F.  Perley 

C.  C.  Sto<ldard , 

Towni^ud  North 

Dr.  Wm.  Johnson  . . . . 

P.F.Bartle 

M.W.Kobinson 

D.V.Cate 

Dr.  F.  P.  Porcher 

Dr.  T.  T.  Robertson  . , 
Col.  J. P. Thomas  .... 

iron.E.  H.  llydo 

Hon.  Thos.  11.  Butler . 

H.S.  Collins 

J.  D.  Foote 

J.  F.Saule 

John  Weir 

Rev.  —  Stimson 

Jos.  Gilbert 

John  B.  Bezzo 

W.W.  Brasher 

W.  A.  Stuart 

G.W.Thompson 

D.Tyler 

Wm.  Fotheriugham. . 

J.  L.  Smith 

T.  C.  Johnson 

Thos.  Dowling 

J.  D.  G.  Nelson 

Dr.  J.  W.  Sa^vyer 

J.  T.  Smith 

Dr.  W.  F.  Channing . . 

M  Ingalsbo 

R.  W.Pratt 

Dr.  W.  West 

F.H.Pieper 

RW.West 

Profl  Chos.  E.  Bessev. 


Hon.  John  Scott . . . 

G.B.Brackett 

Pro£  W.  H.  Parker. 


Prof.H.M.Soeley. 
Prof.  E.  Brainerd. . 


D.  M.  Camp 

T.  H.  Haskins. . . 
Z.E.  Jameson... 

T.L.Cate 

J.  C.  Morgan  .' . . . 
Dr.  G.  A.  Xong . . 
Peter  Melont^.. 
S.B  Hewitt,  jr.. 
J.  M  Shaffer.... 
A.  M.  Rafter.... 
T.  J.  Blackniore. 

O.  J.  Moore 

A.M.  Riifter.... 
W.W.Dabney.. 
Jas.Thompiion.. 


Post-office  address. 


Zebulon,  Ga. 

Do. 

Do. 
Catskill.N.Y. 

Do. 
York,  Pa. 

Do. 

Da 
Waukon,  Iowa. 

San  Francisco,  Cal. 

Do. 
Orono,  Me. 
Bowdoin  Coirge,Bruns- 

wick,  Mt\ 
Colby  TJniv'y,  Water- 

vllle,  Me. 
Bowdoi  i«Coirgo,Bruns- 

wick,  Me. 
Naples,  Me, 
Fair  Grove,  Mich. 

Do. 

Do. 
Des  Moines,  Iowa. 

Ho. 

Do. 
Charleston,  S.  C. 
Winnsborough,  S.  C. 
Columbia,  S.  C. 
Stafford,  Conn. 
Norwalk,  Conn. 
Colliusville,  Conn. 
Terre  Haute,  Ind. 

Do. 

Do. 

Do. 

Do. 
Morelaiid,  Ark. 

Do. 
Russellville,  Ark. 
New  Brunswick,  N.  J. 
Beaver  City,  Utah  Ter. 

Do. 

Do. 
New  Albanj',  Ind.  • 
Terre  Haute,  Ind. 
Fort  Wayne,  Ind. 
Providence,  R.  L 

Do. 

Do. 
South  Hartford,  N.  Y. 

Do. 
BeUeviUe,  HL 

Do. 

Do. 
State  Agricul.  College , 

Ames,  Iowa. 
Nevada,  Iowa. 
Denmark,  Iowa. 
Middlebnry     College, 

Middlebury,  Vt. 
Middlebury      College, 

Middlebury,  Vt. 
Middlebnry  '    College,. 

Middlebury,  Vt. 
Newport,  Vt. 

Do. 
Irasburgh,  Vt. 
Cleveland,  Tenn. 

Do. 

Da 
Cedar  Falls,  Iowa. 
Eagle  Grove,  Iowa. 
Fairfield,  Iowa. 
Winona,  Miss. 

Do. 

Da 
Winona,  Miss. 

Do. 

Do. 
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Tablb  IX. — List  of  agricultural  aocietieSj  ^c. — Continiied. 


Name  of  organizatioii. 

State. 

Committee. 

Poat-offloe  address. 

Broome  County  AgxicuUaral  So- 
ciety. 

New  York 

E.  O.  Crafts 

Binghamton,  N.  Y. 
Do. 

T.  S.  Boberts 

. 

Arch.  Stone. 

Da 

P.  Van  Vredenberg... 

Da 

Bareaa   County  Agricnltural  So- 
ciety. 

Illinois- 

(iea  W.  Stone 

Princeton,  HI. 
Do. 

A-  Bryant,  ir 

HL.Baltwood 

Do. 

Essex  Comity  Agricultural  Society. 

Massachusetts.. 

Charles  P.  Preston 

WillUm  Sutton 

Salem,  Mass. 

Indiana, .  r. ,  r 

A.  w.  Dodee 

Do. 

Eokomo  Horticultural  Society 

L.  J.  Temnlin 

Kokomo,  Ind. 
Do. 

L.  W.  Leach 

C.  S.  Bosks 

Do. 

Jo  DaTiess,  La  Fayette,  and  Ste- 

Hlinois     

A.  M.  Jones 

Warren,  HI. 

phenson     Union     Agricultural 
Society. 
HArshall  County  Agricultural  So- 
ciety. 

Iowa. ........... 

Byron  Webster 

Marshalltown,  Iow». 
Da 

John  Turner 

■ 

S.  P.  Kinsley 

Do. 

Coles  County  Agricultural  Society. 

Dlinois 

D.  C.  M.  Evans 

Charleston.  111. 

Charles  Penntel 

Do. 

'Rock  Countv  Agricultural  Society 

Wisconsin 

Dr.  J.  B.  Whiting 

Janesville,  Wis. 

Waupaca   Agricultural   and    Me- 
chanical Association. 

do 

H.  C.  Mead 

Waupaca,  Wia. 
Do. 

W.  Scott 

E.  Cooledsre 

Do. 

Insham  County  Agricultural  So- 
ciety. 

Michigan 

Allen  Rowe 

Mason,  Mich. 

A.  M.  Chapin 

Eden.  Mich. 

W  illiam  Bayner 

Mason,  Mich. 

Fillmore  and  Mower  Counties  Agri- 

Minnesota  

Dr.  A.  F.  Whitman   .. 

SpringValley,  Minn. 

cultural  Society. 

H.  S.Hart 

W.L.  Kellogg 

Da 

B.  F.  Farmer 

Do. 

William  McNee 

Da 

£.  S.  Bumstead 

Da 

George  W.  Farmer 

W.  Allen 

Da 

Ohio..'. 

Do, 

D.  Kathbun 

Da 

Marion  County   Agricultural  So- 
ciety. 

H.  M.  Ault 

Marion.  Ohio. 

H.  A.  True 

Da 

J.  K.  Newcomer 

Da 

Humphreys  County  Farmer's  Club. 

Tennessee 

Rev.  A.  A.  Wilson 

Waverly,  Tenn. 

T.  U.  Harris 

Do. 

W.  H.  Holiinger 

Da 

A.  R.  Lankford 

Jobni»onville,  Tenn. 

Luzerne  County  Agricultural  So- 

Pennsylvania. . . 

Steuben  Jenkins 

Wyoming,  Pa. 

ciety. 

Rev.  Abel  Barker 

Da 

Dr.  J.  M.  Lewis 

Da 

Dr.  J.  B.  Crawford  .... 

Wilkosbarre,  Pa. 

Dr.  C.  R.  Gorman 

Pittston,  Pa. 

Dr.  B.  H.  Throop 

Scran  ton,  Pa. 

Dr.  R.  H.  Tubbs 

Kingston,  Pa. 

Atlanta  Union  Central  Agricultu- 
ral Society. 

Hlinois 

S.  D.  Fisher 

Atlanta,  lU. 

William  P.  Hunt 

Do. 

« 

Daniel  McFarland 

H.D.Noble 

McLean.  lU. 

Howard  County  Agricultural  So- 
ciety. 

Iowa  ........... 

Creaco.  Iow& 

Stephen  Rodford 

C.  g.  Thnrber 

Chester,  Iowa. 

Creaco,  Iowa. 

Outagamie   County    Agricultural 

Wisconsin 

W.  H.  P.Bogan 

Appleton,  Wis. 

Society. 

Edwin  Nye 

Freedom.  Wis. 

N.B.  Clark 

Ellington,  Wis. 
Greenville.  Wia. 

Louis  Perrot 

Lawrence  County  Agricultural  and 
Industrial  Association. 

Ohio 

Dr.  G.  S.  B.  Hempstead 
Cyrus  Ellison 

Hanging  Rock.  Ohio. 
Ironton.  Ohio. 

^iram  Campbell 

Da 

H.  W.  Gillott 

Quaker  Bottom,  Obia 
Arabia,  Ohio. 

Samuel  Burke 

Miami  County  Agricultural  Society. 
Michigan  State  Pomological  Society 

Ohio 

W.W.Crane 

Tippecanoe  CItv,  Ohia 
Grand  Rapids,  Mich. 

Michigan 

A.  T.  Linderman 

C.L.  Whitney 

Edward  Bradfleld 

Muskegon,  Mich. 
Ada,  Mich. 

Lamoille  County  Agricultural  So- 

Vermont  

George  Wilkins 

H.  HV  Powers 

Stowe,  Vt 

ciety. 

Morrisvllle,  Vt. 
Hyde  Park.  Vt, 

G.  L.  Waterman 

Shehovgan  Countr  German  Agri- 
cultural and  Trades  Association. 

Wisconsin 

Ferd.  Stocssor 

Shebovgan,  Wis, 

Frederick  Must 

Frederick  Zimmerman 

Da 

Albert  Mohlendorf 

Do. 

Thomas  Blackstock. . . 

Da 

"Walworth  Comity  Agricultural  So- 

Wisconsin  

Peter  Golder 

Elk  Horn.  Wis.           * 

ciety. 

David  Williams 

Daricn,  Wis. 

Charles  E.Buhre 

Geneva,  Wis. 
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Table  lX,'—Li8t  of  agriouUural  aodelieSf  ^. — Continued. 


Name  of  organization. 

State. 

Committee. 

Post-office  address. 

Floyd  County  Agrioaltaral  Society. 
Edgar  County  Agricultural  Society. 

Iowa 

B.  C.  Chapin 

Charles  City,  Iowa. 
Paris.  HI. 

Illinois 

Walter  Booth 

B.  Holcomb 

Indiana 

Do. 

D.B.  Elliott 

Do. 

Perry   County   Agricultural    and 
Mechanical  Association. 

Davis  County  Agricultural  Society. 

I.T.  Patterson 

1. 1.  Wheeler 

Ad.  Ackerman 

Howard  Willey 

William  J.  Hamilton. . 
T.  A.  Walker 

Borne,  Ind. 

Iowa 

Do. 
Da 
Bloomfield.  Iowa. 

Utah 

Do. 
Do. 

A.  Bankin 

Belknap,  Iowa. 
Bloomneld.  Iowa. 

William  Hill 

Utah    County  Agricultural    and 
Home  Manufacturing  Society. 

Ontario  County  Agricultural  So- 
cietv. 

Hon.  G^rge  Bean 

C.  D.  Evans 

Prove.  U.  T. 

New  York 

Virginia 

Nebraska 

Springville,  U.  T. 

Provo,  U.  T. 

Oaks  Comers.  N.  Yi 

Daniel  Graves 

Cooner  Savre 

John  S.  Coe 

Canandaigua,  N.  Y. 
Abinedon,  Va. 
Do. 

Washington  County  Agricultural 
and  Mf^?hniil<ud  AK!M>oiation. 

Bev.  George  B.  Barr . . 
J.L.  White 

Otoe  County  Horticultural  Society. 
Lake  County  Agricultural  Society. 

Page  County  Agricultural  Society. 

Thomas  Cosby 

J.  W.  Pearman 

W.W.Wardell 

D.W.Mead 

Do. 
Nebraska  City.  Neb. 

Do. 
Painesville,  Ohio. 

Iowa 

C.  C.  Jennings 

George  Blish 

a  H.  Kiddlebaugh  .... 

S.  W.  Peterson 

J.  L.  Barrett 

Do. 
Da 
Clbrinda.  Iowa. 

Ohio 

Do. 
Do. 

King's  Creek  Valley  Farmers'  Clnh. 
Cent)  Gordo  County  Agricultural 
Society. 

Thomas  Cowgill 

George  R.  Miller 

T.  G.  Emslev 

Eennai'd.  Ohio. 

Iowa 

Mason  City,  Iowa. 
Do. 

Pennsylvania... 
TCansAS  r . r 

A.Wilson 

Owens  Grove,  Iowa. 

• 

Henry  Martin 

C.  W.  Tenney 

Mason  City,  Iowa. 
Plymouth,  Iowa. 

Northumberland  County  Agricul- 
tural Society. 

Dr.  E.  H.  Horner 

William  A.  Dean 

Thomas  Barr 

Turbotville,  Pa. 
Da 
Do. 

Johnson  County  Agricultural  and 
Mechanical  Association. 

JohuM.  Giffen 

Harry  McBride 

J.  M.  Hadley 

Olathe,  Kan. 

New  York 

Mississippi 

New  York 

Virginia 

Kansas 

Do. 
Do. 

Albany  County  Agricultural  and 
Industrial  Society. 

Hon.  Geo.  H.  Tweddle. 
J.  Winne 

Albany,  N.Y. 
Bethlehem  Centre.N.Y. 

J.  H.  Farrell 

Albany.  N.  Y.     . 

Pike  County  Agricultural  Society. 

Warren  County  Agricultural  So- 
ciety. 

Shenandoah  Yalley  Agricultural 
Society. 

D.  M.  Pound 

Masnolia,  Miss. 

Charles  W .  Osbom 

E<lmund  Pendleton  . . . 

Dr.  W.J.  Best 

J.  C.  Baker 

Warrensburgh,  N.  Y. 

Winchester,  Va. 
Brucetown,  Va. 
Winchester,  Va. 

Wabaunsee  County  Central  Agri- 
cultural  and   Horticultural  So- 
ciety. 

Oswego  County  Agricultural  So- 
ciety. 

Jarvis  Jennings 

Edwin  S.  Baker 

William  Coleman 

William  Kinehart 

George  Keynolds 

Henry  L.Davis 

P.  M.  Newton 

Millwood,  Va. 
Winchester,  Va. 
Eskridge,  Kans. 

Do. 

Do. 
Oswego,  N.  Y. 
Sandy  Creek,  N.  Y. 

New  York 

Tennessee 

Illinois 

New  York 

Minnesota 

Illinois 

Tennessee  Central  Fair  Associa- 
tion. 
Jersey  County  Agricultural  Society . 

Steuben  County  Agricultural  Soci- 
ety. 

Watonwan    County  Agricultural 
Society 

Moultrie  County  Agricultural  and 
Horticultural  Society. 

Hiram  Walker 

Thomas  H.  Austin. . . . 

Harry  Palmer 

W.  P.  Henderson 

Dr.  J.  0.  Hamilton 

George  H.  Jackson 

William  Shephard 

R.E.Bobie 

Union  Square,  N.  Y. 
New  Haven,  N.  Y. 
Parish,  N.  Y. 
Murfreesboro,  Tenn. 

Jersevville,  Illinois. 

Do. 

Do. 
Bath,  N.  Y. 

W.W.  Murphy 

G.W.Vaughan 

E.  W.Mills 

Madelia.Miun. 

Sullivan,  Illinois. 
Do. 
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Table  X. — List  of  boards  of  trade,  chambers  of  commerce,  and  other  organizations,  apart  ft 
those  directly  connected  with  agriculture,  which  had  on  September  30,  1872,  appointed 
ntnt  committees  to  confer  with  the  Chief  Signal-Officer  of  the  Army, 


Name  of  organization. 


Committee, 


Chamber  of  Commerce  of  New  York  .. 

Board  of  Trade  of  Boffalo 

Board  of  Underwriters  of  New  York . . 

Board  of  Trade  of  Toledo 

Board  of  Trade  of  Washington , . 

Board  of  Trade  of  Detroit 

Board  uf  Trade  of  Chicago 

Board  of  Trade  of  Boston 

Chamber  of  Commerce  of  Milwaukee.. 

Board  of  Trade  of  Nashville 

Chamber  of  Commerce  of  Da  Lath  . . . 
Board  of  Trade  of  Baltimore 

Board  of  Trade  of  New  London 

Board  of  Trade  of  San  Francisco 

Board  of  Trade  of  Cleveland 

Chamber  of  Commerce  of  Charleston  . . 

Board  of  Trade  of  Charleston 

Chamber  of  Commerce  of  Memphis 

Board  of  Trade  of  Oswego 


Greorge  W.  Dow. 
M.  Maary. 
J.  D.  Jones. 
Charles  Q.  Curtis. 
Alonzo  Richmond. 
George  S.  Hazard. 
John  H.  y ought. 
Ellwood   W^ter,    secre- 
tary. 
W.  T.  Walker. 
M.  D.  Carrington. 
A.  W.  Colton. 
C.  A.  King. 
J.  W.  Thompson. 
A.  S.  Solomons. 
R.  M.  Hall. 
J.  Aspinwall. 
G.  U.  Bissell. 
E.  W.  Hudson. 

C.  Randolph. 

D.  H.  Denton. 
E  T.  Lawrence. 
Thomas  Gaffield. 
M.  D.  Ross. 
John  Cumming^. 

E.  H.  Sampson. 
Robert  S.  Perkins. 
John  L.  Hathaway. 
J.  B.  Merrill. 

L.  R.  Durand. 

James  Whitworth. 

R.T.Kirkpatrick. 

Doctor  W.  W.  Beny. 

E.  D.  Hicks. 

M.  S.  Cochrill. 

Charles  M.  Cushnian. 

H.  L.  Whitridge. 

R.  R.  Kirkland. 

Benjamin  M.  Hodges,  jr. 

J.  Hall  Pleasants. 

R.  S.  Raymond. 

James  T.  Skinner. 

George  P.  Rogers. 

R.  R.  Swain. 

J.  De  Freney. 

R.  G.  Sneath. 

C.  A.  Low. 

R.  K.  Winslow. 

R.  F.  Lyon. 

J.  C.  Sage. 

E.  H.  Frost. 

W.  P.  Hall. 

T.  W.  Dawson. 

Hon.  George  A.  Trenbolm. 

Professor  F.  S.  Holme. 

£.  Lafitte. 

Hon.  J.  Thompson. 

Colonel  Dupree. 

J*L.  McWhorter. 

A.  H.  Failing. 

W.  J.  Malcolm. 
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Tabi^  X. — List  of  hoards  of  trade,  chambers  of  oommercef  ^.—Continued. 


Name  of  organization. 


Board  of  Trade  of  Omaha 

Committee  appointed  by  mayor  of  Roch- 
ester. 

Boai'd  of  Trade  of  Portland 

Board  of  Trade  of  Philadelphia 

Board  of  Trade  of  Mobile 

Chamber  of  Commerce  of  Savannah. . 

Chamber  of  Commerce  of  Wilmington. 

Board  of  Trade  of  Norfolk 

Board  of  Trade  of  Indianapolis 

Chamber  of  Commerce  of  Saint  Paul. . 

Board  of  Trade  of  Bnrlington 

Merchants*  Union  Exchange  of  Saint 
Louis. 

Chamber  of  Commerce  of  Galveston 


Board  of  Trade  of  Shreveport 

Chamber  of  Commerce  of  San  Diego 

Philadelphia  County  Medical  Society 

Board  or  Trade  of  Davenport 

Board  of  Trade  of  Jacksonville 


Committee  appointed  by  mayor  of  In- 
dianola. 


State. 


Nebraska 


Pennsylvania . . . . « 

Alabama 

Georgia 

North  Carolina 

Virginia 

Indiana 


Louisiana . . . 


California 

Pennsylvania 

Iowa 

Florida 


Texas 


] 


Committee. 


A.  D.  Jones. 
G.  H.  Collins. 
M.  Stephens. 
Colonel  J.  Patrick. 
O.  O.  Housel. 
Joshua  A.  Eaton. 
Charles  A.  Poole. 
George  Schofield. 
C.H.Farley. 
J.  S.  Bedlow. 
M.  N.  Rich. 
Henry  Winsor. 
Thomas  C.  Hand. 
Thomas  L.  Gillespie. 
George  N.Taltham. 
George  N.  Allen. 
James  Hand. 

C.  Forsyth,  secretary. 
Charles  Green,  president 
Robert  N.  Gourdon,  vice- 
president. 

A.  H.  Van  Bokkelen. 
George  Harriss. 
W.  L.  De  Rossett. 
Dr.  S.  E.  Jackson. 
W.  A.  Graves. 
E.  C.  Lindsey. 

D.  M.  Berry. 

E.  F.  Cox. 
John  E.  Wright. 
W.  R.  Nofsinger. 
S.  T.  Bowen. 

R.  Ormsby  Sweeney. 
Rev.  John  Mattocks. 
J.  Fletcher  Williams. 
G.  G.  Benedict. 
Professor  Peter  Collier. 
Professor  McK.  Petty. 
Oeorge  D.  Plant. 
R.  P.  Taney. 
W.  H.  Scudder, 
J.  S.  Thrasher. 
W.  Richardson. 
C.  G.  Forshey. 
Greorge  Williams. 
R.  D.  Sale. 
George  A.  Pike. 
Douglass  Gnnn. 
C.  A.  Jones. 
J.  S.  Gordon. 
Lawrence  TiirnbuU. 
James  M.  Dalzell. 
A.  S.  Baldwin. 
William  P.  Milby. 
Robert  J.  Clark. 
W.  H.  Woodward. 

F.  E.  Hughes. 
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Paper  A. 

A  MANUAL  OF  MILITARY  TELEGRAPHY  FOR  THE  SIGNAL  SERVICE. 
UNITED  STATES  ARMY.  EMBRACING  PERMANENT  AND  FIELD  LIKES : 
PREPARED  UNDER  THE  DIRECTION  OF  THE  CHIEF  SIGNAL-OFFICER 
OF  THE  ARMY. 

INTRODUCTION. 

This  work  U,  as  its  title  indicates,  a  manoalof  miiitarj  telegraphy,  and  is  intended  merelj 
to  famish  to  officers  of  the  United  States  Army  such  information  as  will  enable  them  to 
establish  and  maintain  telegraphic  communication  between  forces  in  the  field  or  points 
covered  by  military  operations,  as  between  the  center  and  wings  of  an  army,  or  an  army 
and  its  base  of  operations,  including,  of  course,  intermediate  points  in  .either  case. 

The  Morse  or  American  system  of  telegraphy  is  the  one  proposed,  and  no  attention  is  paid 
to  others.  Two  kinds  of  lines  are  described,  but  they  differ  merely  in  weight  and  size  of 
material  and  equipment :  one  intended  for  continued  use  upon  fixed  routes,  being  the  ordi- 
nary American  line,  and  herein  called  permanent,  and  the  other  intended  for  use  with  mor- 
ing  columns,  being  composed  of  lighter  materials,  more  simply  equipped,  portable,  capable 
of  being  rapidly  erected  and  as  rapidly  taken  down,  and  provided  with  means  of  transports- 
tion,  and  a  drilled  force  to  handle  it,  denominated  field-lines. 

Sufficient  elementary  information  is  given  to  enable  the  student  to  understand  the  principles 
which  underlie  the  work  he  has  to  perform,  without  attemp^ng  a  scientific  treatise,  and 
technicalities  have  been  avoided  as  far  as  seemed  practicable.  Reference  is  made  to  works  on 
electrics  and  telegraphy  for  information  of  a  character  too  purely  scientific  to  be  embraced 
in  this  manual,  chiefljr  to  the  Modern  Practice  of  Telegraphy,  by  F.  L.  Pope,  esq. 

The  two  varieties  of  lines  are  treated  of  separately,  and  each  in  the  same  manner :  mate- 
rials of  line,  method  of  preparation,  tools  for  and  method  of  erection,  equipment,  method  of 
working,  and,  in  case  of  field-lines,  drill  of  the  force. 
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Part  I.— PERMANENT  LINES. 

Chapter  I. 

Materials  for  permanent  lines  are : 

First,  supports ;  which  may  be  considered  as  of  three  kinds  only,  viz,  posts  or  poles, 
growing  trees,  and  buildings  ;  the  first-named  to  be  used  whenever  practicaole,  the  second 
to  expedite  matters  in  building  a  line,  or  upon  a  route  where  timber  of  the  proper  sise  for 
posts  is  difficult  to  procure  or  transport,  (as  in  forests  where  are  no  roads  or  bad  ones,)  and 
the  third  in  cities  or  towns  where  it  is  not  desirable  to  set  posts  in  the  streets. 

Posts  should  be  of  such  timber  as  is  best  able  to  resist  decaj,  such  as  red  cedar  or  black 
locust,  either  of  which,  if  of  proper  size  and  well  seasoned,  can  be  expected  to  last  from 
thirty  to  fifty  years ;  and,  fdlling  these,  of  white  cedar,  spruce,  white  oak,  chestnut,  sassa- 
fras, yellow  pine,  or  cypress,  all  of  which  may  be  made  to  last  well,  say  from  ten  to  fifteen 
years.  In  emergency,  and  for  lines  not  expected  to  last  for  more  than  two  years,  almost  anj 
timber  will  answer ;  even  cottonwood  can  oe  used  for  one  year.  White  cedar,  spruce,  and 
sassafras  are  desirable  material,  being,  when  seasoned,  extremely  light  and  enduring  well 

Posts  should  be  the  bolls  or  stems  of  young  trees,  straight,  free  from  large  limbs,  at  least 
25  feet  in  length,  and  not  less  than  5  inches  in  diameter  at  the  top,  or  small  end.  They 
should,  when  practicable,  be  cut  and  the  bark  be  removed  six  months  or  more  before  thej 
are  used,  to  allow  them  to  season,  and  this  is  urged  for  the  double  reason  that  such  prepara- 
tion adds  greatly  to  their  endurance  when  in  position  in  line  and  reduces  the  laoor  and 
cost  of  transportation  and  erection.  They  mignt  be  still  further  guarded  against  decay  bj 
injecting  their  substance  with  any  of  the  substances  which  have  the  property  of  coagulating 
the  albumen  of  the  wood,  such  as  carbolic  acid,  the  solution  of  the  sulphate  of  copper,  or  others, 
but  the  exigencies  of  military  service  will  seldom  permit  the  delay  necessary  for  theae  pro- 
cesses.* 

Where  posts  such  as  have  been  described  cannot  be  had,  others  may  be  sawed  from  large 
timber,  and  in  this  case,  the  sap-wood  beinfi*  removed,  the  posts  will  not  decay  so  rapidly 
during  the  first  year  or  two,  ana  may  be  made  somewhat  smaller.  For  sawed  posts,  25  feet 
long,  6  inches  square  at  the  butt,  and  6  by  3  inches  at  the  top,  is  a  good  size. 

When  trees  are  to  be  used  as  supports,  care  should  be  taken  to  select,  if  possible,  such  as 
have  but  few  limbs,  and  those  at  a  height  from  the  ground  exceeding  that  to  which  it  is 
desired  to  raise  the  line,  and  sparse  foliage  or  small  tops,  such  being  less  liable  to  be  moved 
or  thrown  down  by  high  winds.  In  open  country,  where  trees  are  used,  it  will  bs  well  to 
trim  them  very  closely,  for  th^  purpose  of  reducing  the  surface  exposed  to  the  ^ind.  A 
tree-insulator  should  always  be  usea  upon  trees,  which  will  be  descrioed  in  its  place. 

When  it  is  necessary  or  desirable  to  use  buildings  as  supports,  the  line  should  be  ran  over 
their  tops,  resting  upon  as  few  supports  as  possible,  and  great  care  must  be  taken  to  attach 
firmly  and  insulate  well.  .These  are  the  least  desirable  of  all  supports,  and  rules  can 
scarcely  be  laid  down  for  their  use.     The  builder  must  apply  general  rules,  and  exerci^ 

freat  care,  as  lightning-rods,  metallic  roofs,  gutters,  water-conductors,  and  many  otlier  such 
angers  are  in  his  route,  and  must  be  avoided  or  guarded  against. 

Secondly,  insulators ;  and  upon  the  quality  of  these  depends  the  working  of  the  line.  By 
insulation  is  to  be  understood  the  severing  in  any  manner  the  electric  connection  l>etweeD 
the  wire  of  the  line  and  the  earth,  except  at  points  where  such  connection  is  purposely  made, 
in  order  that  the  current  be  compelled  to  flow  in  the  wire.  This  end  is  to  be  atta  ned  hj 
attaching  to  the  support  some  non-conducting  body,  to  which  the  line- wire  may  be  aitached. 

Strictly  speaking,  there  are  no  non-conductors,  but  those  substances  which  are  enume- 
rated as  such  are  toe  worst  conductorSi  and  are  usually  spoken  of  as  non-conductora  (See 
Pope's  Modern  Practice,  page  ]0.)  Such  non-conducting  bodies  are  in  number  many- 
glass,  and  all  vitrified  substances,  the  resins,  dry  woods,  oils,  and  all  cereous  substaaceSi 
silk,  cotton,  &c — but  from  the  list  we  may  select  two  classes,  vitreous  substances  and  res- 
ins, as  applicable  to  the  purpose,  the  others,  either  from  their  becoming  partial  conductors 
when  wet,  as  wood,  flax,  silk,  &c.,  or  from  their  fluidity  at  ordinary  temperatures,  as  oils, 
&c.,  being  valueless,  or  nearly  so.  Glass  is  the  substance  usually  depended  on,  and  it^ 
almost  universal  adoption  by  telegraph-builders  is  evidence  of  its  superior  practical  value. 
Either  simple,  or  as  covering  earUienware  or  porcelain,  it  is  the  substance  in  coiumoi  use 
wherever  telegraphs  have  been  built,  except  in  subterranean  or  submarine  lines. 

One  form  of  insulator  is  shown  by  fig.  1.  It  consists  of  a  glass  cap  4  inches  in  bdght, 
1^  inches  in  diameter  at  and  for  2^  inches  from  the  top,  and  of  a  bell-shape  below,  so  that 
the  diameter  at  the  bottom  is  3  inches.  The  glass  is  one-fourth  of  an  indi  in  thickness.  ^ 
bead  or  projection,  one-eighth  of  an  inch  wide  and  high,  at  about  one-fourth  of  an  inch 
above  the  swell  of  the  bell,  forms  a  seat  for  the  wire  and  prevents  it  from  being  slipped  over 
the  top  of  the  insulator. 

This  may  be  attached  to  the  posts  by  a  pin  in  the  top  of  the  post,  as  shown  in  Fig.  2,  or  to 

*  For  description  of  the  processes  for  injecting  posts,  see  Shoflher's  Manual,  pogoa  681  and  6^* 
Sabine's  Electiic  Telegraph,  page  185 ;  or  Prescot^  pagQ  258. 
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18  sbowD  bj  Fig.  4.    In  either  cue  the  gluB 
)  as  to  be  not  easily  removed,  ftnd  a 
mailer  than  the  <MvHy  io  the  glass, 
Kg,  1. 


the  side,  a«  sLown  by  Fig. 

cap  ehould  be  made  ta  fit  the  peg  or  bracket  snngly,  i 

good  plan  in  to  hare  the  peg  or  bracket  made  slightly  si 

and  aiabe  the  fit  by  Isyera  of 

cloth  (old  tent-cloth  will  an- 

■wer)  which  have  been  dipped 

in  white-lead  and   oil.     This 

preparation,     when    diy,    ce 

menll    Riass    and    wood    so 

firmly  that,  when  the  glass  is 

broken  by  viol^uco,  the  frsg- 

mants  are  ot^n  held  in  place, 

and  BO  a  partial  insulation  se- 

(^ured.     When  the  peg  is  used 

in  tbe  top  of  the  post,  it  should 

be  secured  against  decay  by 

the  Eame  expedient,  or  some 

other  which  will  prevent    the  / 

water  which  falls  upon  the  top  t 

of  the  post,  or  any  portion  of  f 

It,  from  finding  its  way  into 

the  hole  in  which  the  peg  is  driven     Tbe  brsiket  is  secured  to  the  post  by  nails  or  spikes 

of  a  sise  sufficient  to  hold  it  firmly,  and  the  post  ahoui  j  be  flattened  to  moke  a  seat  for  it ' 

Brackets  should  be  of  white  ash  or  oak,  one  foot  long  trom  point  to  point,  cut  from  l^-inch 

plank,  wedge-shaped,  as  shown  by  the  figure.   ]   jacb  wide  at  tbe  lower  point  and  3^ 

inches  wide  at  the  shoulder.    The  peg  or  stud  on  which  the  insulator  is  placed  shonM  be 


FlK  3. 


Flg.4. 


r  I 

FT)        EZ^ 


tamed  true,  of  a  siie  to  fit  loosely  iu  the  iDsnlator,  and  of  a  length  sufficient  to  lift  the 
edge  of  the  bell  1  inch  above  the  abonlder  of  tbe  bracket.  Two  boles  should  be  bored 
throngh  the  bracket  to  admit  the  spike,  one  at  a  point  two  inches  below  the  shoulder,  and 
tbe  ouier  at  ooe  inch  from  lower  enil,  and  both  should  be  bored  at  right  angles  to  the  sur- 
&ce  of  the  bracket  which  is  in  contact  with  the  post.  When  cross-arms  are  to  be  used,  a 
seat  should  be  cut  in  the  post,  a  hole  bored  for  tbe  hott,  and  the  cross-arms  secured  in  posi- 
tion before  tbe  post  is  erected.  If  bulls  and  nuts  are  not  at  band,  and  not  easy  to  procure, 
cross-arms  hay  be  secured  to  the  post  by  spikes;  it  is  a  question  of  economy,  the  bolts 
enduring  longer  than  the  spikes, 

Insulators  may  be  of  efszed  earthenware  or  porcelain,  made  in  substantially  the  sanie 
form  as  those  of  glass,  and  such  have  been  extensively  used  in  Europe,  hut  American  tele- 
irraphers  have  sot  fonud  them  profitable,  and  few  are  now  used.  A  very  convenieut  form 
uf  insniatoi  has  been  and  is  used,  shown  at  Fig.  !>.  It  consists  of  an  iron  stem,  termioatinfr 
ina  cross,  the  extremities  of  the  arms  of  which  aie  beut  at  a  right-angle  with  the  ctuss,  and 
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!»raUel  mih  the  axis  of  the  Btem.  The  other  end  of  the  stem,  whicb  it  sboul  nix  inchts 
ODg.  it  covered  for  four  inches  with  hard  or  boue  rubber,  (so  called, )  uiolded  into  a  cvlioder. 
tapering  slightl/  towu^l  the  end  of  the  stem  and  closelj  embracing  and  adhering  thireto. 
Ou  the  enter  surface  of  the  rubber  a  screw-thread  is  cut,  and  the  insulator  U  screwed  into  a 


hole  bored  in  the  nnder  side  of  a  crosa-ann,  or  of  a  pine  block,  spiked  to  the  aide  of  the  posli 
by  whicb  it  is  intended  to  protect  the  rubber  from  moistnre.    This  insulator  is  alroog,  cheap. 

"■ •  been  found  practicable  to  eiclude  moisture  so  as  to  preserve  the 

rubber  in  its  best  state,  and  when  its  an" 


aud  durable,  bnt  It  bos 

Kg.  8. 


face  baa  become  roughened  b  j  exposure  iu 
Talne  is  much  reduced. 

PuBffine  is  almost  entirely  devoid  of  con- 
dnctiug  power  or  capscilj.  and  Is,  tb«if- 
foro,  in  tbat  respect,  a  desirable  sabstauta 
for  use  ia  insulation,  but  its  phvalcal  char- 
hiake  the  problem  difficult  of  so- 
One  form  of  io-uUtor  wiilch  dependj 
this  material  for  its  value  is  ehown  U 
\g.  6.    It  consists  of  a  hollow  cjiindeisf 
cast-iron,  closed  at  ooe  end,  and  having  in 
iron  stem,  like  that  described  iu  the  preced- 
ing paragrapli,  cemented  in  its  center  and 
projecting  beyond  its  open  end.    The  cem- 
ent used  is  composed  of  non-conductors,  OBS 
of  which  is  paroffine,  and  the  eiposed  por- 
tion of  the  stem,  ihe  surface  of  the  cameDl, 
aud  the  inner  surface  of  the  iron  cyllndcl 
are  thickly  coaled  with  partffine.     Tliit 
form  is  costly,  but  bears  a  good   repnts- 
tion,  and  can  but  be  effective  if  carelulif 
made  and  used.     It  may  be  attached  to 
the  polee  by  being  inserted  in  a  hole  ontlis 
block,  like  the  bone-nibber  hook,  or  the  iron  ahell  msf  bs 
'    a  hole  bored  in  the  pole. 


CHIEF   SIGNAL-OFFICER.  603 

Another  form  is  that  of  an  earthen  cap,  strong  enoogh  for  the  pnrposOt  shaped  so  as  to 
be  used  in  the  same  manner  as  the  glass  insulator  heretofore  described  and  saturated  through 
its  entire  substance  with  paraffine.  This  form  has  not  yet  been  proved,  but  vrould  seem  a 
good  one  for  climates  in  which  the  heat  of  summer  is  too  feeble  to  melt  the  insulating  mate- 
rial. 

To  all  the  forms  of  insulators  heretofore  described  the  line-wire  is  firmly  attached,  but,  as 
this  is  not  desirable  where  trees  are  used  as  supports,  the  motion  of  the  tree  endangering  the 
continuity  of  the  wire  or  the  attachment  of  the  insulator,  or  both,  a  form  has  been  exten- 
sively adopted  and  used  for  service  upon  trees  which  consists  of  a  block  of  glass,  three 
inches  long  by  two  inches  wide  and  high,  having  projections  at  each  end  on  three  of  its 
sides,  and  a  groove  or  slot  an  inch  deep  traversing  its  long  diameter  on  the  side  on  which  no 
projections  occur.  This  insulator  is  attached  to  a  tree  by  being  fitted  into  the  top  of  a 
bracket  and  the  bracket  spiked  to  the  tree.  When  in  use  it  sustains  but  does  not  confine 
the  wire,  (which  merely  lies  in  the  groove, )  and  the  glass  is  protected  from  wet  by  a  wooden 
cap  nailed  upon  the  bracket  This  insulator  may  also  be  used  on  cross-arms  by  mortising 
the  arm  near  its  end  to  receive  the  glass  and  using  the  cap.  As  will  be  seen,  it  is  not  well 
protected  against  moisture,  and  is,  m  that  respect,  defective. 

As  expedients,  in  the  absence  of  any  accepted  form  of  insulator,  any  non-conductor,  so 
disposed  that  the  line-wire  shall  come  in  contact  with  it  and  with  nothing  else,  will  answer. 
Durinj^  dry  weather  seasoned  wood,  especially  if  saturated  with  resin,  may  be  made  to  sup- 
port line-wire,  and  signals  have  been  successfully  transmitted  over  fifty  miles  of  wire  so 
insulated. 

Thirdly.  Wire  for  permanent  lines  should  be  of  best  charcoal-iron,  No.  8  standard  gauge, 
though  for  military  uses,  having  in  view  saving  of  weight  and  facility  of  putting  up,  No.  9 
or  No.  JO  mav  be  used  for  lines  of  not  more  than  one  hundred  to  two  nundred  miles  in 
length.  It  should  be  annealed,  coated  with  zinc  in  the  manner  known  as  **  galvanized," 
joined  up  in  half-mile  lengths,  the  joints  soldered,  the  lengths  run  into  coils  eighteen  inches 
in  diameter  inside  and  six  inches  wide  on  the  face  of  the  coil,  and  the  coils  secured  by  four 
tie-wires  equidistant  from  each  other. 

Such  wire  should  show  no  sign  of  fracture  after  being  bent,  when  cold,  to  a  right  angle 
and  again  straightened,  should  be  free  from  slivers  and  splits,  and  weigh  (No.  10)  300,  (No. 
9,)  340,  and  (No.  8)  380  pounds  to  the  mile-length. 

The  following  are  some  of  the  qualities  required  by  the  English  postal  department  for  its 
standard  wire : 

1st.  The  wire  supplied  under  this  tender  must  be  of  the  gauge  known  as  No.  8,  Birming- 
ham wire-gauge,  (diameter  .170  of  an  inch.) 

2d.  The  wire  to  be  highly  annealed  and  very  soft  and  pliable,  and  to  be  galvanized.  The 
wire  must  be  capable  of  elongating  18  per  cent!  without  breaking,  after  being  galvanized. 

3d.  The  wire  to  be  entirely  free  from  scales,  inequalities,  flaws,  splits,  and  other  defects, 
and  to  be  cylindrical. 

4th.  No  deviation  greater  than  .005  of  an  inch  either  way  from  the  prescribed  diameter 
will  be  allowed. 

5th.  The  whole  of  the  wire  to  be  passed  under  and  over  three  or  more  pulleys  or  fixed 
studs,  placed  in  such  position  in  the  pkn  indicated  as  shall,  in  the  opinion  of  the  engineer, 
admit  of  the  quality  of  the  wire,  as  regards  freedom  from  splits,  being  sufficiently  testelCi. 

6th.  The  whole  of  the  wire  to  be  stretched  2  per  cent,  by  machinery,  and  after  being 
stretched  to  be  coiled  carefully,  so  as  to  contain  no  bends  or  indentations,  but  in  all  respects 
to  resemble  newlv-drawn  wire. 

The  coating  with  zinc  is  less  important  in  dry  climates  than  in  moist  ones,  being  intended 
merely  as  a  protection  against  oxidation,  and  consequent  reduction  of  the  conducting  capa- 
city of  the  wire,  but  is  inexpensive,  makes  the  wire  easier  to  handle,  in  that  it  wears  the 
hands  of  the  men  who  handle  it  less  than  the  iron,  and  is  of  further  value,  in  that  it  aids  in 
making  good  connections,  when  line  i^  broken  and  rejointed  after  being  erected,  by  pre- 
serving a  bright  surface.  This  fact  becomes  of  importance  where  lines  are  especially  liable 
to  damage,  and  unsoldered  joints  (made  by  repairers  or  patrols)  are  frequent,  as  is  likely  to 
be  the  case  with  military  lines. 

For  that  portion  of  lines  which  traverses  buildings  for  the  purpose  of  connecting  with 
instruments  located  therein,  or  to  reach  the  main  batteries,  in  snort,  for  all  in-doors  work,  a 
copper  wire  should  be  used  of  a  size  sufficient  to  be  equal  in  conducting  capacity  to  the  line- 
wire— say,  for  a  line  of  No.  10  iron- wire, a  No.  18  copper;  No.  9  iron.  No.  17  copper ;  No. 
8  iron,  No.  16  copper — and  such  wires  always  insulated  by  a  covering  of  silk,  cotton,  or  flax, 
or  of  gutta-percha,  caoutchouc,  or  ballata.  For  ordinary  in-doors  use  the  silk,  cotton,  or  flax 
covering  is  best,  as  the  other  materials  named  deteriorate  rapidly  in  a  dry  air,  becoming 
brittle  and  detached  from  the  wire.  For  passing  into  and  out  of  buildings,  where  the  fail  of 
water  from  the  roof  endangers  the  insulation  of  the  line,  it  may  be  well  to  use  the  gums,  or 
some  of  them,  and  renew  the  wires  as  often  as  may  be  necessary  to  keep  them  in  a  proper 
state  of  insulation ;  though  by  saturating  the  fibrous  covering  with  shellac,  or  other  resin, 
or  better  still  with  paraffine,*  an  equally  good  result  may  be  obtained. 

*  PakatTIMK. — (Parvum,  little ;  ajjini*,  aiBoitj.) — Thsre  are  Mveral  mbstancas  known  in  commerce  under 
this  name.    It  1b  oiniAlly  applied  to  a  white,  polld,  translacent  snbstaaee,  free  firom  odor  and  taste,  lomewhat 
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Where  copper  v/\Te  is  connected  to  iron,  the  joint  must  be  protected  by  solder,  or  in  some 
other  manner,  from  'moisture,  or  a  local  galvanic  action  will  result,  which  will  at  the  same 
time  reduce  the  couductivitj'  of  the  line,  bj  oxidating  the  surfaces  in  contact,  and  impair 
its  strength.  If  appliances  for  soldering  are  not  at  nand,  the  joint  can  be  preserved  by 
smearing  it  with  a  paste  of  white-lead  and  oil,  of  raw  rubber,  or  ov  coating  it  with  paraffine, 
each  of  which,  however,  yields  to  climatic  influences,  and  is  infenor  to  soldering. 


Chapter  II. 

The  tools  and  appliances  for  building  a  permanent  line  are  few,  and  can  be  procured  easily, 
most  of  them  being  found  in  any  ordinary  stock  of  hardware.  There  are,  first :  Axes  for  fell- 
ing  and  preparation  of  posts,  and  for  clearing  the  way  for  the  line,  where  such  work  is  re- 
quired. Hatchets  having  a  bit  4  inches  wide,  a  head  or  poll  with  which  to  drive  spikes, 
(and  weight  sufficient  to  make  them  effective  in  that  respect,  sav  1^  pounds,)  and  hickoiy 
handles  15  inches  long.    This  tool  is  of  use  not  only  in  building  but  maintaining  the  line— 

her,  of  the  *Mine-men  tools.'*  Diggers,  (so  caUed,)  which 


is  in  fact  one,  as  the  pliers  is  the  other, 


Pig.  7. 


are  crowbars  of  about  15  pounds  weight,  having  a  flat  cutting  point  or  edge,  (Fig.  7,)  for 
loosening  the  earth,  and  shovel,  (Fi^.  8, )  for  removing  it,  in  digging  post-holes,  each  being 

Fig.  8. 


of  a  length  of  not  less  than  5  feet,  and  the  point  of  the  diggers  and  blade  of  the  shovels 
being  steel.    In  soils  where  they  can  be  used,  post-augers  (Fig.  9)  should  be  provided  in 

Fig.  9. 


place  of  bars  and  shovels,  as  on  prairies,  or  alluvial  bottoms  free  from  gravel.  With  this 
tool  one  man  can  do  the  work  of  one  and  a  half,  using  digger  and  shovel,  and  the  hole  maf 

crygtalline  in  textare,  of  spedflc  in'Rvity  about  0.87,  melting  at  about  122^  Fahrenheit,  and  Tolatilizio;  at  a 
high  temperature.  It  is  but  slightly  acted  upon  by  re-agenta,  hence  its  name.  Its  chemical  compontioB Ji 
most  probably  that  of  a  mixture  of  several  hydrides  of  the  higher  alcohols,  such  as  cerotene,  or  eerotie  bydiiaf< 
(CstHk.)  melene,  or  melenic  hydride  (CaaHs2,)  the  lowest  in  this  series  being  marsh- gas,  methylic  bydnde 
(C.H^.)  Alcoholic  hydrides,  ua  they  get  lower  in  the  series,  become  liquid  at  the  common  temperature,  and  tf> 
then  Known  as  paraffine  oil.  Paraffine  is  obtained  in  enormous  quantities  in  the  dry  distillation  of  wood, 
coal,  bituminous  i>hale,  petroleum,  peat,  and  lignite. — RodwelCt  Dictionary  of  Science, 

Paraffine.— Dlistill  beech-tar  to  dryness,  rectify  the  heavy  oil  which  collects  at  the  bottom  of  the  receiTcr, 
and,  when  a  thick  matter  begins  to  rixe,  set  aside  what  is  dititilled  and  urge  the  heat  moderately  as  iop^" 
anything  more  distills.  Pyr61aine  passes  over,  containing  crystalline  scales  of  paraffine.  This  mixtare,  beUBf 
digested  with  its  own  volume  of  alcohol,  of  0.833,  forms  a  limpid  solution,  which  is  to  be  gradually  dilated  jnta 
more  alcohol  till  its  bulk  becomes  six  or  eight  times  greater.  The  alcohol,  which  at  first  dissolves  the  whoift 
lets  the  paraffine  gradually  fall.  The  precipitate,  being  washed  with  cold  alcohol  till  it  becomes  nearly  colo^ 
letss  and  then  dissolved  in  boiling  alcohol,  is  deposited,  on  cooling,  in  minute  spangles  and  needles  of  V^^ 
paraffine. — Ure'e  Dictionary  of  Arte,  Ac 
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be  made  so  nearly  of  tho  same  size  as  the  posts  to  be  set  therein  as  to  greatly  facilitate  the 
erection  of  the  line,  saying  labor  of  tamping,  &c.  Shears,  foot-plates,  and  pikes  for  erecting 
and  tampiiig-bars  for  setting  the  posts  are  also  needed.  The  shears  consists  of  two  pieces  of 
timber  6  feet  long  and  5  inches  wide  by  2  inches  thick,  (less  will  do  if  posts  are  not  heavy, ) 
crossed  near  one  end,  and  firmly  secured  to  each  other  in  sach  a  manner  a^  to  form  a  base  li 
feet  wide  to  rest  upon  the  ground  and  a  saddle  upon  which  to  sustain  the  weight  of  the  post. 
The  foot-plate  is  a  curved  plate  of  iron  or  steel,  having  a  handle  attached  like  that  of  a 
shovel.  Its  use  is  to  receive  the  foot  of  the  post  while  it  is  being  erected  and  prevent  it 
from  loosening  the  material  of  the  wall  of  the  hole.  The  pikes  are  spruce,  pine,  or  ash 
poles,  8,  10,  and  12  feet  in  length  and  J^  inches  in  diameter,  armed  at  one  end  with  a  spike 
and  ferrule,  and  are  to  be  used  in  raising  posts.  Tamping-bars  ard  rammers  of  hard  wood, 
5  or  6  feet  long,  and  of  a  size  to  be  conveniently  grasped.  They  are  used  to  tamp  or  ram 
the  earth  about  the  post  between  it  and  the  walls  of  tne  hole,  in  order  that  the  podts  may 
stand  firmly  when  in  place. 

Augers  tor  boring  the  holes  in  the  posts  for  admitting  the  peg  on  which  the  insulator 
is  set,  or  those  through  the  post  for  the  admission  of  the  bolts  used  in  attaching  cross  arms ; 
saws,  if  the  posts  ara  to  be  prepared  for  the  reception  of  cross-arms  ;  wide  chisels,  to  cut  the 
seat  for  the  cross-arm,  aud  mallets. 

Reels,  for  laying  or  delivering  the  wire  from  the  coil,  shown  at  Fig.  10,  consist  of  a 
base  which  may  rest  on 

the  bottom  of  a  wagon,  ^^K- 1®. 

the  deck  of  a  platform- 
car,  (if  the  car  is  upon  a 
railroad,)  or  other  means 
of  transportation,  and 
the  reel  proper,  resting 
upon  this  base  and  turn- 
ing horizontally  upon  an 
axis.     The  base  is  a 

1>iece  of  timber  6  feet  in 
ength  and  6  inches 
wide  by  2  thick,  hav- 
ing a  crosS'piece  of  like 
width  and  thickness  and 
4  feet  long,  halved  on  and  firmly  secured  to  it  at  2  feet  from  one  end.  From  the  center  of 
the  point  of  intersection  rises  the  axis  of  the  reel.  This  is  an  iron  rod  U  inches  in 
diameter  and  2i  feet  long.  From  the  extremity  of  the  long  arm  of  the  base  an  iron  stay 
or  brace  extends  to  the  top  of  the  axis,  hinged  to  the  base,  and  engaging  at  the  top  with 
the  axis  of  the  reel,  to  prevent  it  from  being  bent  or  thrown  out  of  perpendicular  by  any 
strain  upon  the  reel.  The  reel  itself  consists  of  two  pieces  of  oak  or  other  hard  wood,  3 
feet  long,  3  inches  wide,  and  li  thick,  framed  together  at  right  angles  to  each  other  at  their 
respective  centers,  having  an  iron  plate  on  one  side  of  the  intersection,  and  through  the 
center  a  hole  for  the  admission  of  the  axis.  Secured  to  this  cross,  at  such  a  distance  from 
the  center  that  the  coils  of  wire  to  be  used  may  drop  easily  over  them,  and  connected  at 
the  top  by  another  cross  similar  to  the  one  described,  except  that  its  arms  are  shorter  and 
do  not  extend  beyond  them,  are  four  uprights  of  the  same  size  and  material  as  the  crosses 
—the  outsides  of  which  are  cuiviform— representing  segments  of  the  circle  formed  by  the 
.__.j_ -i?  *i  •!_   _.j  __- ft /.-_.  .^  1       ..  ,  ....     a  skeleton  of 

and  3  inches 
.  ,  __  retained  in  posi- 
tion by  the  axis,  and,  revolving  horizontally,  delivers  the  wire  from  the  coil  placed  upon 
and  revolving  with  it  straight  and  free  from  torsion,  and  so  not  liable  to  run  into  kinks  if 
slackened  or  broken. 

Pliers,  for  making  connections  in  the  wire,  should  be  of  the  kind  known  as  **  flat-nosed,*' 
with  a  cutting  blade  on  the  side  of  the  jaw,  should  not  be 
less  than  8  inches  long,  strong,  and  having  well-tempered 
jaws.  Files  should  be  8-inch  triangular  saw-files.  The 
tool  for  making  joints  (or  connections)  in  the  wire  should 
be  of  steel,  6  or  8  inches  long,  with  one  lip  recurved.  In 
use  the  recurved  lip  embraces  (he  line-wire,  while  the 
shoulder  rests  against  the  end  which  is  to  be  wound  round 
and  clasp  it.  By  carrying  the  handle  of  the  tool  around 
the  line-wire,  the  end  will  be  snugly  compressed  upon  and 
coiled  around  the  line  and  a  smooth  loint  made. 

Tools  for  soldering  joints  are  an  alcohol-lamp  of  any  con- 
venient form,  a  bottle  or  other  vessel  containing  muriatic 
acid  in  which  zinc  has  been  dissolved  as  long  as  the  acid 
will  take  it  up,  and  solder  in  bars  of  a  foot  or  so  in  length 
and  half  an  inch  in  width  and  thickness. 

Climbers,  to  enable  the  men  to  reach  the  top  of  the  posts  easily,  are  of  various  patterns. 


Fig.  11. 
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One  or  two  well  approved  are  shown  at  Fig^.  11,  as  is  also  the  mode  of  attachinfiif  them  to 
the  feet  of  the  men. 

Pulleys,  for  bringinfi^  tO|cether  the  ends  of  a  broken  wire,  so  that  a  joint  or  connection  can 
be  made,  should  be  furnished.    Two  blocks,  one  single  and  one  double,  with  not  less  than 

Fig.  12. 


50  feet  of  rope,  form  the  set.  Vises,  or  other  devices  for  grasping  the  wire,  are  attached 
to  the  block-straps,  which,  together  with  the  method  of  reeving,  are  shown  at  Fig.  12,  and 
can  be  better  understood  b^  an  examination  than  by  the  most  careful  description.  In  event 
of  vises  or  other  device  lor  holding  the  wire  being  wanting,  two  ends  of  pliant  rope,  the 
bight  of  which  is  through  the  block-strap,  can  be  made  to  grasp  the  wire  with  sufficient 
tenacity  by  winding  them  around  it  in  long  spirals  in  opposite  directions  and  tying  the 
extreme  ends  together  to  prevent  the  unwinding  of  the  spirals.  The  blocks  should  be  not 
less  than  four  inches  long,  the  sheaves  of  lignum-vitse,  and  bushed  with  brass,  and  the  rope 
best  half-inch  Manila  hemp. 


Chapter  III. 


EQUIPMENT  OF   A  LINE. 


For  the  eqnif)ment  of  a  line  there  will  be  needed  batteries,  which  are  to  the  telegraph 
what  the  boiler  is  to  the  steam-engine,  the  source  of  the  motor  on  which  the  action  of  the 
machinery  depends.    They  are  but  various  forms  of  the  voltaic  pile,  and  the  principle  upon 
which  all  are  constructed  may  be  thus  stated:  When  two  metals,  one  more  easily  oxidised 
than  the  other,  are  subjected  to  the  action  of  water,  a  portion  of  the  water  is  decomposed, 
the  oxygen  entering  into  combination  with  a  portion  of  the  oxidable  metal,  and  a  portion  of 
the  hydrogen  being  freed  and  escaping.     At  the  same  time  a  development  of  electridtj 
takes  place,  positive  or  plus  electricity  oeing  found  at  the  less  oxidable  of  the  metals,  and 
negative  or  minus  electricity  at  the  other.     If  the  two  metals  are  connected  above  the  wat^ 
by  a  metallic  conductor,  the  metals  exchange  electricities  over  and  along  such  conductor, 
and  a  telegraph-line,  in  miniature,  is  at  once  established.     In  developing  the  principle  thns 
laid  down  it  may  be  further  stated  that,  the  greater  the  difference  between  the  metals  and 
the  more  active  the  excitant,  the  greater  will  be  the  result  in  the  development  of  electricity. 
.  Zinc  is  universally  used  as  the  positive  element  in  batteries,  being  easily  oxidable  and 
inexpensive;  but  copper, silver,  platina,  and  graphite  are  used  as  negative  elements,  and 
the  excitants  are  almost  numberless,  varying  from  pure  water  to  anhydrous  acid.     For  mns 
batteries,  {i.  e.,  those  which  supply  the  current  that  flows  upon  the  line  and  serve  as  the 
means  of  communication  between  distant  points,)  one  of  the  most  approved  forms  is  thst 
shown  at  Fig.  13,  called,  from  the  name  of  its  inventor,  "  Grove*s."    Its  cell  consists  of  s 
glass  cup  or  tumbler,  4  inches  in  height,  4^  inches  in  external  diameter,  and  of  a  thick- 
ness sufficient  to  give  the  requisite  strength  ;  a  cup  of  porous  earthenware,  equal  in  height 
to  the  glass  cup,  1^  inches  m  outside  diameter  at  the  bottom,  and  for  3  inches  of  its  height 
having  its  top  funnel-shaped,  and  2  inches  in  diameter,  and  with  its  walls  one  eighth  of  sn 
inch  thick.    The  material  of  this  cup  must  be  porous  clay,  and  not  vitrified,  as  it  must  be 
traversed  freely  by  the  electricity  generated  in  the  different  cells  of  the  battery  or  series. 
The  zinc,  or  positive  element,  is  in  the  form  of  a  hollow  cylinder,  divided  longitudinallji 
having  projections  or  feet  on  which  to  stand  in  the  cup,  and  an  arm  rising  from  its  top 
above  the  cup  and  extending  horizontally,  so  that  its  end  shall  be  over  the  porous  cnpi 
in  the  next  cell  in  the  battery.     The  negative  element  is  a  strip  or  ribbon  of  platinum  per* 
uiauently  attached  to  the  projecting  arm  of  the  zinc  cylinder. 
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Tlie  size  of  the  cine  and  platiDum  mar  be  varied,  bnt  a  convenient  and  effective  aize  ii 
3)  iiichee  for  the  height  of  the  zinc  cjlinaer,  and  3  iaches  for  the  horizontal  leoeth  of  the 
arm,  both  cjliuder  and  aim  bein^  one-half  inch  in  thickneH,  and  the  latter  Ihree-Tourtba  of 
ail  inch  in  width. 


The  pUtinnm  atrip  for  dm  with  Each  a  zioc  should  bs  three-fonrths  of  an  inch  wide  and 
4  inches  long  and  Bolderad  firmlj  upon  the  end  of  the  zinc  arm.  The  eicitioE  fluids  are 
wiiter  and  BDlpharic,  acid,  twenty  parts  hj  weight  of  the  former  to  one  of  thelatter,  anr- 
roQoding  the  zinc  and  filling  the  glass  cnp,  and  nitric  acid  surrounding  the  platinum  in  the 

The  ftcuon  of  this  battery  ma^  be  thus  described  :  The  series  being  connected  one  with 
the  other  and  the  extremities  with  the  conductors,  the  oxygen  of  the  acidulated  water  at- 
ticks  the  zinc,  forming  enlphate  of  oxide  of  zinc,  which  is  dissolved  as  fast  as  formed,  and 
thus  IB  contioaed  DDtilthe  solution  becomes  saturated,  when  the  oxide  is  deposited  upon  the 
zinc  Itself,  and  finally  protects  it  from  the  action  of  the  oxygen.  The  flow  of  electricity  then 
becotnes  feebler,  and  finally  ceases  entirely.  The  hydrogen  freed  at  the  negative  (platioum) 
plnle  is  not  permitted  to  escape  or  to  adhere  to  the  pUtiiium.  (by  which  Ihecoodncting  power 
or  the  battery  would  be  reduced,)  but  enters  into  the  nitric  acid,  changing  it  from  nitric  to 
nitrous  acid.  This  battery  gives  a  very  steady  and  powerful  current,  and  ii  for  that  reason 
much  need  ;  it  is,  however,  costly,  and  needs  much  attention  lo  obtain  the  best  results. 
The  zincs  should  be  Bmalgamated  with  mercury  by  being  cleaned  in  a  bath  of  sulphuric 
ocii!  and  water  strong  eoough  to  boil  them  and  then  dipped  in  mercury.  Tbls  preparation  . 
preserves  the  sines  from  local  oxidation,  consequent  upon  impurities  in  the  metal,  and  pre- 
vents the  deposit  of  sulphate  upon  their  surfaces.  Fifteen  cells  of  Grove's  in  good  order 
are  sufficient  to  woric  a  line  of  one  hundred  miles  in  length,  unless  there  is  a  larg^  escape  or 
leakage  at  some  point  on  the  line. 

The  Butisen  battery  (Fig.  14)  resembles  the  Grove  In  all  except  the  negative  element, 
which  Is  of  graphite  or  other  form  of  carbon,  instead  of  platinum.  Its  power  is  less  than  that 
of  the  Grove,  iDasmnch  as  the  carbon  is  a  poorer  conductor  than  the  strip  of  platinum,  bnt 
it  is  cheaper,  and  therefore  niuch  used,  especially  on  the  continent  of  Europe. 

The  Dfluiells  battery  (Fig.  15)  differs  from  those  previously  described  in  everything  ex- 
crpt  the  nee  of  sine  u  the  positive  element.  It  is  less  powerful  than  the  Grove,  and 
llii-refore  lees  used  in  America,  where  long  distances  are  to  be  traversed,  but  is  much  used 
in  Europe,  and  is  much  recommended  by  its  cheapness  ind  the  length  of  time  it  will  remuu 
in  action  without  attention,  deriving  from  this  last  peculiarity  its  name  of  "  constant  bat- 
t«ry."  A  Daniellscelleonsistsof  a  copper  plate  immersed  in  a  BOlnlioa  of  snlphat«  of  copper 
and  a  zinc  plate  immersed  in  a  solution  ( weak)  of  inlphate  of  zinc,  or  in  water  to  which  has 
been  added  one-twemieth  of  its  weight  of  snlphuric  acid.  Its  forms  are  very  numerous  and 
need  not  he  described  here.  If  the  above-named  conditions  ore  maintained,  the  baltery  will 
wuik,  and  will  give  about  half  the  force  of  the  same  nnmber  of  Grove  cells,  (provided  the 
strength  uf  the  solution  of  Sulphate  of  copper  is  maint^ned,)  until  the  precipitation  of  sul- 
phate of  zinc  clogs  the  action  upon  that  metal.  A  form  of  this  battery,  intended  for  military 
service,  couaials  of  a  cylindrical  copper  vessel,  the  inner  surface  of  which  forms  the  nega- 
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ItTB  element  of  tbe  p^r,  hftving  a  dUmeter  of  4  inchsa  Bod  a  beiirbt  of  4  incbea.  irith 
a  perfbisled  copper  cap  near  ita  top  to  contain  crritsU  of  ihe  salt,  a  leatbcro  porooa  cup 
H  inches  in  diameter,  and  of  the  Mune  beieht  m  ths  coppar  veMet,  attached  to  an  inaalated 


r  which  fiti  the  top  of  that  T««8el,  ana  a  priiiD 


iuchea  in  heig-ht  and  1}  in 


To  place  this  cell  in  action,  tbe  cofiper  TeMel  is  two-tbirds  filled  with  *  solntion 
of  aulr^ate  of  copper,  (blue  vitriol, )  and  the  perforated  chamber  filled  with  crystals  of  tbu 
■alL  The  porous  cnp  coatainin^  the  linc  is  filled  with  water  slightly  acidulated,  or  with 
a  weak  solution  of  sulphate  of  zinc,  and  placed  within  the  copper  vessel  and  the  connectioo* 
made.  Tbe  solution  in  the  copper  vessel  should  Gil  it  t*hen  the  porous  cup  ia  in  position, 
in  order  that  the  crystals  In  ihe  perfataied  cbamber  may  be  disMlTed. 

7i«.  U. 


When  electric  cotnmnnication  is  established,  the  acidnlated  water  attacks  the  cine,  as  hi 
other  liatteiies,  and  the  freed  hydrogen  Ends  an  office  in  reducing  the  copper  from  the  sols- 
tion  of  its  salt.  The  copper  resnttiaj;  from  this  action  is  deposited  on  the  surface  of  the  cop- 
per element,  keeping  it  bripht  and  preservinB  ita  conducting  powsr.  The  weakening  of  Ot 
solution  ia  prevented  by  addinr  fresh  crystals  as  faal  as  tbose  iu  the  perforated  chamber  an 
dissolved,  and  the  battery  works  with  nndiniinished  energy  nntil  tlie  water  in  the  porous  tap 
becomes  a  supersaturated  BointioQ  of  salphsle  of  zinc,  and  a  dtpositien  of  this  salt  takH 
place  on  the  zinc  itselfl  This  battery  has  teach  to  recommend  it,  its  constancy  alone  mik- 
ing it  everywhere  preferred  for  locals.    For  military  lines  it  has  the  merits  of  not  leqaiiii^ 
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BDlrsCed  Bcida  oi  sach  delicate  m 
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FD,  bat  fifteen  c«lU  of  Grove  or 
BnDMn,  or  twenly-tiTe  cells  of  Daniells,  am  asualh'  sufficient  for  a  line  of  one  hundred 
miles  in  length :  and  if  that  number  of  cells  in  fair  order  fails  to  piivo  ^ood  results,  ibe 
ramedy  shauld  be  applied  in  labor  on  the  line,  trimmiDg',  re-insalatini;,  &.c.  For  lines  ex- 
ceeding one  hundr^  miles  in  lenRb,  one  cell  of  Grove  or  two  of  DaniHlla.  for  each  addition- 
al ten  miles  of  tine,  sbonld  fumiiib  a  current  of  sufficieut  intenaitj.  The  Daniells  cell  ie 
especiallj  fitted  for  use  as  a  local  batter;,  two  cells  being  sufficient  for  each  office,  or  for 
each  Bet  of  instrumems  where  more  than  one  is  emploTed. 

Main  batteries  should  be  as  carefully  insulated  as  any  part  of  the  line,  the  calls  not  al- 
lowed to  be  in  contact  with  each  other,  and  each  one  moonted  on  a  dry  inguUtinif-stalld. 
In  one  form  of  stand  used  the  cell  rests  on  the  edge  of  glass  strips  so  arranged  as  to  shed 
moisture.  The  efficiency  of  this  form  is  miich  increased  by  coating  both  wood  and  glass 
with  paraffins.  Another  method  is  to  make  a  battery  stand  by  using  an  insulator  with  a  flat 
top  aa  a  seat  for  each  cell  and  attaching  tbd  insnlatoii  to  a  couvenient  support  The  so- 
called  Wade  insulator,  with  wooden  shield,  is  well  adapted  for  tbis  purpose.  Local  bat- 
teries do  not  need  so  much  cnre  in  this  respect,  as  the  current  generated  by  them  is  of  low 
tetision  and  the  circuit  offers  little  resistance ;  they  should,  however,  be  kept  in  a  dry  place. 

■NSTRDHBMTS. 

The  ingtrnmentg  for  eqnipping  a  tine  are  (he  ordinary  Morse  key,  relay,  and  soQnderj 
switches,  if  more  than  one  wire  is  nsed,'  and  repeaters  if  more  than  one  circuit  is  to  be 
worked.  The  Morse  key  is  a  device  lor  conveniently  opening  and  closing  thn 
and  is  merely  a  brass  lever  of  any  convenient  length,  usually  about  6  inches,  havio| 

2  inches  from  one  end.  a  transverse  axis  or  trunnion  ;  at  ibo  end  of  the  si       . 

with  a  biuding-Qut  for  the  purpose  of  regulating  Che  distance  through  which  the  lever  may 
move  ;  at  the  other  end  a  huger-pinca,  by  which  it  is  grasped,  of  ivory,  rubber,  or  other 
Ifon-conductiug  substance,  and  on  the  under-side  a  plallDum  stud.  The  lever  is  mounted 
by  its  tninniou  on  a  base  so  that  its  set-screw  shall  be  in  contact  with  Che  base  when  the 
front  end  is  raised,  and  the  platinnm  in  atud-contact  with  an  insulated  anvil,  (also  armed 
with  platiaum,)  to  which  one  end  of  tha  wire  is  attached  when  pressed  down  by  the  finger. 
The  other  end  of  the  wire  is  attached  to  the  metallic  base  of  the  key.      '    ' i-u  ;- <- 

Flf.  IS. 


ing,  about 


A  lever,  held  ir 


\e  dumicai  action  of  tJu  VanU 


•OlVBdloUlS 


'  Fjllarl 


a  Ihs  I 
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Tbs  relar  (Fi^.  17)  is  Bimply  aD  electro-magnet  of  ttoai  five  to  fifteen  miles 
kDd  fitted  for  use  ou  &  circuit  of  high  tension,  monDted  od  n  Snt  base,  and  pn 
coDveDiGnt  poets  tm  the  atlacLmeat  of  the  raaio  line  and  loral  niies,  and  witb  i 

BO  mounted  as  to  be 

'''(■  IT-  opposite  to  and  with- 

in  the  maguetic  field 

.         Ct  of   tbe  poles  of   tbe 

I'^'ViCll  JW  magneL     Tbisanna- 

,  .  -1^^'  |fi^■^^■^^^^ft^  A,  d  t*"^  '■  provided  witb 

H        ...^     <:^  I  [|n.  ■—■— M#K  I  is    withdrawn     from 

-'    M'^^^BlBI^^SfVVvl!^''''  '''^    poles   wheo   the 

i'i.  ^^^^^^^^^^^^tdm^S  circuit  is  broken  and 


lached  to  thepostathem^netiRcontaiDed  Id  and  fonnspsitof  the  main  circuit  or  route  of  the 
cnirent  f^neraled  by  tbe  main  batteries.  From  tbe  poets  I  and  I'  wires  are  connected  with 
'tbe  frame-work  that  supports  the  poles  of  the  maftnet,  and  with  tbe  ariuature,  which  is  in- 
-mlaled  from  tbe  frame-work,  so  that  tbe  electrical  conoecliou  between  the  wires  cam  only 
'he  made  when  tbe  platinum  points,  with  which  both  tbe  arniatore  and  the  frame-work  are 
anned,  are  brought  into  contact,  this  beiog  part  of  tbe  local  circuit  or  route  of  the  currrDl 
eenerated  by  tbe  local  bailer;  to  work  tbe  sounder.  Belays  are  of  variuns  patterna,  hot 
uiis  general  description  will  answer  ibr  all,  as  the  principle*  involved  and  purpose  to  be 
■ocomplisbed  are  the  same  in  all  forms. 

Tbe  sounder  (Fi(>.  IS)  is  also  an  electro-magnet,  mounted  conveniently,  with  annatnre, 
.  spring,  connectlng-poBts.  Stc,  like  tbe  relay,  bnt  differing  from  that  instrument  in  tbe  char- 
.acter  of  tbe  magnet  aud  the  uses  Co  which  it  is  put.  Its  magnet  a  one  of  very  slight 
Fig.  Id'  Tesiitance,  and  therefore  fitted  for  use 

only  in  a  current  of  low  tension,  such 
as  that  generated  by  the  local  battery, 
(by  which  its  action  is  controlled,)  and 
lepeatB  its  signals  so  loudly  as  to  reudet 
them  distinctly  audible,  and  thus  rednce 
the  difficulty  of  receiving  or  lecogniziDg 


Bepeaters  are  a  class  of  ii 
rendered  necessary  by  the  diffienlty  of 
working  circuits  of  more  than  two  te 
three  haudred  miles  in  length,  and  are 
used  to  repeat  aatomaticallv  \a  a  sec«nd 
circuit  the  signals  made  in  the  first  by  the 
manipulation  of  the  key,  each  repeater 
performing  Ihe  work  of  a  receiving  and 
a  transmitting  operator,  thus  redatdng 
cost  and  tbe  chances  of  error.  They 
are  of  various  kinds,  and  oeod  not  be 
described  in  this  work,  it  being  n 
r  making  the  armature  of  a  eooni 
In  which  tbe  magnets  of  the  sotu 
CDnnectea. 

Instrument' tables  may  be  of  aqy  convenient  form,  and  militaty  lines  will  nanaUy  be 
rouehly  fnrnished  in  this  respect,  but  a  good  form  is  3}  feet  in  leugtb  by  If  in  breadth  and 
34  feet  high,  witb  a  drawer  to  contain  stationery,  &c.  Such  a  (able  Is  large  enongh  for  a 
set  of  instruments  and  gives  room  for  convenient  copying  of  messages. 

Switch-boards  are  needed  where  several  wires  enter  an  oGGce,  and  are  merely  devices  by 
-which  any  instrument  in  the  office  ma;  be  connected  with  an;  line-wire,  or,  in  case  of  aa 
'Office  intermediate  between  the  terminals,  b;  which  line-wires  on  one  side  can  be  inter- 
changed with  those  on  the  other.  They  are  of  various  kinds,  but  the  main  foatnrea  a(  all 
are  similar.  A  board,  having  brass  strips  >eiteDdiog  vertically  across  one  soiface  equal  is 
uomt>erto  the  line-wires  to  be  attached  thereto,  witb  screw -posts  at  the  ends  of  tbe  strip?,  bai 
also,  between  the  strips,  buttons  banglDg  ou  pivots,  (alf  of  brass.)  wbich  pivots  extaod 
through  to  the  back  of  tbe  board,  and  are  connected  b;  a  wire  with  one  another  in  horiaostal 
rows,  and  each  row  to  a  screw-post  at  the  side  of  the  board  to  which  the  wirea  which  r^Kh 
the  instramenis  and  batteries  are  attached.  It  will  be  seen  that,  when  one  of  these  bnttoct 
ii  tiimed  to  rtgbt  or  left,  so  u  to  touch  a  strip,  the  connection  ia  complete  from  the  line  U 
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Fig,  19. 
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be  made,  Huch  u   bringini;  battery  and 
ground  nirea  into  awitch-boaids  :  arran^ 
mentB  for  loops,  bj  which  sq  instn 
placed  elwwhere  tban  in  the  office  ci 
at  will,  switched  into  any  circaik  o 
board;    testn  made  of   wirea,   &c. 
■witch  thus  brieSj  deecribed  is  kooi 
American   telegrapbers   aa    the   "CnlgaD 
■witch,"  (Fig.  19.) 

Lightning- gnards  are  doTices  b;  nbtch 

'  atmospheric  electricity,  gathered  by  the 
line-wire,  la  removed  therefrom  ana  con- 
ducted lo  earth  without  injnrf  to  the  ap- 
paratus or  operntoia.  They  are  of  vatiouB 
forms,  the  object  in  all  being  to  present 
near  the  line-wire,  and  between  it  and  the 
Inatrnment-tablea,  a  route  over  which  the 
atmospheric  electricity  can  reacb  the  eartb, 
and  this  can  be  dooe  readily,  becanse  tbat 
electricity  will  leap  over  or  throagh  short 
ipaces  without  a  condnclor.  One  form 
bnnga  the  line-wire  to  a  plate  of  metal 

baving  a  serrated  edge  and  a  ground -wire  to ...    ^ ^ 

upon  a  base  of  non-conducting  material  with  their  points  separated  by  a  ipace  m 
the  one-thirty-Mcond  of  an  inch.      Another  ia  to  connect  the  line-wire  with  a  a 

'  "'      "'''" 'ir,  the  disks  being  pressed  together  by  a  gripe  OT  clamp,  but 

It  by  a  disk  of  tbm  paper  or  of  silk.  In  the  one  case  tbe 
^ ^ gh  the  air  to  tbe  points  of  the  plates  attached  to  the  ground- 
wire,  and  In  the  other  bnm  its  way  throagh  the  paper  or  silk.  All  device*  for  this  parpoae 
must  be  carefully  watched,  aa  the  passage  of  electnctty  through  thnm  will  often  melt  a  por- 
tion of  the  metal  and  establish  a  groand-eouaectioii,  which  will  prevent  the  working  of  the 
line  until  removed. 

Id  tbis  eonnoction,  thongh  not  really  part  of  the  equipment  of  a  line,  it  may  be  well  to 
deacribe  the  manner  of  making  ground-wires  or  connections.  At  stations  where  main  bat- 
teries are  to  be  kept,  a  good  e^ound-connecUon  is  absolutelj  neceeaaiy  to  the  snccessful 
working  of  the  line,  and  ihonld  be  made  carefully.  The  groand-wire  should  be  of  copper, 
and  ihonld  be  equal  in  conductiog  capacity  to  all  tbe  wires  which  are  to  be  worked  from  the 
battery,  or  rather  ehonid  equal  the  conducting  power  or  capacity  of  the  battery  itself.  It 
may  be  connected  by  soldering  to  tbe  water  or  gas  pipes  of  a  city  or  town  ;  but  if.  none  anch 
exist  or  are  to  be  had  eonvenienlly,  it  should  terminate  in  a  coj^jer  plate  having  6  or  8 

'  square  feet  of  surhce,  and  burled  in  moist  earth,  Ijelow  the  reach  of  frost  or  drought.  If 
tbe'  capper  wire  or  plate  cannot  be  had,  iron  wire  and  a  plate  of  zinc  may  be  sustituted,  or  an 
iron  wire  may  be  led  to  and  connected  with  a  body  of  charcoal,  or  other  form  of  carbon,  bnried 
u  prescribe!]  for  tbe  copper  plate ;  bat  all  such  snbstitutes  must  be  watched,  especially  the 
iron  wire  where  it  enters  the  earth,  it  being  parUcnlarly  liable  at  that  piunt  to  oxidation. 


and  tbe  ground-wire  with  another,  the  disks  being  pressed  together  by  a  gripe 

prevented  from  coming  in  contact  by  a  d'""  "'  '"" '   """      ' 

atmospheric  fluid  will  leap  through  the  ai 


Chapter  IT. 

The  labor  necesaary  to  bnlld  a  line  depends,  of  conrae,  on  tbe  country  in  which  it  ia  lo 
be  bnilt,  the  time  allowed  in  which  to  bnitd  it,  and,  in  abort,  the  circumstances  of  each  case, 
and  mncb  must  be  left  lo  the  discretion  of  tbe  officer  or  person  in  charge.  Bat  a  few  sug- 
gestions may  not  ba  out  of  place  ;.  and  first,  the  order  in  which  the  different  portions  of  the 
work  should  be  carried  on.     When  a  line  is  to  be  built  and  tbe  route  determined,  a  party  or 

tiarties  of  not  less  than  ten  own,  each  in  charge  of  a  non-commissioned  olGeer  or  foreman, 
nitiate  tbe  work  by  digging  tbe  post-holes,  tbe  officer  or  forvnan  determining  the  places  for 
the  boles  and  sedng  that  they  are  properly  made  ;  the  men  working  by  twos,  equipped  with 
dlKgera  and  long-huidled  shovels  or  such  other  tools  as  the  nature  of  the  soil  permits.  Bach' 
ofthese  parties  should  be  accomDanied  by  one  or  two  ax-men  to  clear  the  way  for  the  line  by 
catting  ahrubs  and  trimming  oi  nlling  such  trees  as  would  obalnict  or  impede  the  work  of 
erecting  tbe  line  or  impair  its  insulation  by  contact  after  its  erection.  Such  a  party  shootd 
dig  bobs  for  four  or  nve  miles  of  line  daily,  making  the  boles  four  feet  deep  and  seventy- 


is  estimate  sappoaes  clay  or  loam  in  which  to  make  the  holes,  aod  ii 
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of  eonrte,  only  approiimate.      For  the  inbsiitenee  of  these  and  all  oilier  workini;  parties 

E roper  arrangemeots  must  be  made,  bat  that  in  >  matter  which  need  not  be  entered  npon 
ere,  Aa  tlje  same  care  wonlcl  have  to  be  taken  of  working  parties  at  anj  other  dutj,  and  it 
simply  commiiiar;  and  quart eraiaaterB'  work. 

A  party  or  partieB  to  cut  and  prepare  the  poles  ahonld  follow  cloaelj  npoa  the 
diegera  and  thoald  he  strong  enough  to  supply  poles  for  the  line  as  lut  aa  tlw 
hoTea  are  dag.  No  mle  can  be  given,  the  nnmMiii  of  men  and  amonnt  of  trmiu- 
1  depending  entirely  upon  the  work  to  be  done,  the  distance  posts  hara  to 
Pfrted,  &u.    Ales  are  tbe  only  tools  needed.    Wagons  can  be  fitted  for  f 


porting;  poles  by  removing  the  bed  or  boi  and  substituting  a  long  reach  for  tbe  ordin 
one.    If  th  .  .      -  ....     -  ,     ,      ,   .   . 


>nd  tbe 


man.  When  the  holes  have  been  dug 
posts  delivered  for,  say.  ten  miles,  the  insulators 
should  follow  and  be  attached,  one  man  (or  two, 
if  more  than  one  wire  is  to  he  put  Dp)  doin?  the 
work  of  attaching  tbem,  and  the  party  which 
IB  to  erect  the  posts  should  follow  closely  th« 
insulators,  erecting  the  poles  as  soon  as  the  in- 
sulation is  attached,  in  order  that  they  may  b« 
out  of  the  way  of  inch  accidents  as  would  in- 
jure or  destroy  them  if  led  upon  the  grooiid. 

The  nnmberof  men  aeeeisaTyin  these  partiei 
wilt  depend  npon  the  aiie  and  weight  of  ttie 
poles,  but  cannot  be  less  than  five  men  and  a 
foicman.  and  only  so  few  when  the  poles  nre  of 
very  light  wood,  while-cedar:  for  instanc«,  and 
well  seasoned.  For  green  posts,  of  oak.  locnst, 
or  chettDUt,  ten  men  will  be  needed.  In  woik- 
ing  the  foreman  or  a  man  places  the  foot-plate 
in  the  hole  on  (be  side  opposite  to  Ihaton  trliieh 
the  post  lies  ;  the  men,  seising  the  post  with 
f  their  hands,  raise  its  top  ^on  the  ground  breast- 
'  high  and  thrusl  its  foot  against  llie  fool-plate; 
tbe  man  whose  duty  it  is  places  the  shears  so  as 
I  support  tbe  post  in  that  position,  when  tbe 
en  quit  their  bold,  and,  taking  their  pike*, 
1  arrange  themselves  on  opposite  aides  of  tlie 
\  post,  and,  using  their  pikes,  at  once  raise  tks 
f  post,  which  slips  into  tha  bole.  This  raleaSM 
»  the  fool-plate,  which  is  removed  :  the  cant-hook 
IS  applied  and  the  post  tamed,  if  necessary,  to  the  proper  position,  i.  <.,  with  Ibe  insnlator 
an  the  aide  neit  the  road,  or  the  cross-arm  (if  any)  at  right  angles  tberelo.  Two  men  with 
shovels  and  tamping-barB  (ill  ibe  bole  wilb  earth  and  ram  it  solid  ;  then  the  poet  is  ready 
for  the  wire.  In  this,  as,  in  fact,  in  all  parts  of  tho  work,  no  pains  should  be  spared  to  make 
tbe  work  thorough.  Tbe  foreman  must  see  that  Ibe  posts  am  perpendicular  ;  ibat  the  in- 
sulation is  properly  attached  and  in  proper  position  when  the  posts  are  erected  ;  that  ibe  botes 
are  filled  and  the  earth  well  ram  men,  and  the  snrface  of  eailb  in  contact  with  the  post  higlier 
than  that  snrronndiDg  it,  so  as  to  turn  the  water  away  from  it. 

The  wire-party  should  consist  of  foreman  and  six  men,  with  a  wagon  (or,  on  railway,  a 
trtck)  lo  carry  the  wire  and  vire-reel.  The  wire  being  in  the  wagon  and  tbe  reel  in  place, 
tbe  wire- man  places  a  coil  npon  the  reel,  cuts  the  tlc-wirrs.  passes  the  end  (taking  care  thai  it 
be  tbe  outside  end)  of  the  wire  to  the  follower,  who  attaches  it  lo  the  first  post  or  such  other 
starting-point  as  may  be  designated,  the  driver  starts  his  team,  and  tbe  wire  is  drawn  from  the 
reel,  tbe  wire-man  applying  so  much  friction  to  the  wire  or  reel  (by  a  clutch  or  brake}  as  may 
serve  to  give  the  wire  proper  tension  ;  tbe  follower,  at  fram  tUrty  to  forty  yards  in  the  raoi, 
carries  Ibe  wire  to  tbe  foot  of  the  pole,  and  Ihe  climbers,  four  in  number,  carry  the  wire  M 
the  top  of  the  post  and  attach  it  lo  the  insulator,  each  man  taking  the  fonrtb  post  from  iIm 
one  with  which  be  starts.  If  more  than  one  wire  is  to  be  put  ap.  such  a  party  will  baoMdad 
for  each  wire,  and  tbe  first  party' will  put  its  wire  on  the  insnUtor  fartbest  &om  tha  rooM, 
that  is,'  OQ  the  end  of  the  cross-arm  away  from  tbe  rood,  or  the  insnlator  on  or  domcM  tb* 
top  of  the  post,  so  that  the  w«h  of  th«  first  partv  shall  not  be  in  Ibe  way  of  tbe  second. 
The  foreman  must  see  that  the  wire  is  delivered  witb  only  so  mach  slack  as  is  Dsceasary,  and 
does  not  hang  too  low  when  put  up  ;  that  the  joints  or  cooneetions  are  properly  made,  aod 
generally  that  tbe  work  is  well  and  promptly  performed.  la  patting  ap  two  wire*  mi  mm 
line,  the  two  parlies  can  be  kept  within  one-foartb  of  a  mile  ol  each  oihar,  and  wider  Ihs 
charge  of  Ihe  same  foreman  or  officer. 

Coimections,  jdnta,  or  splices,  variously  so  called,  may  be  made  in  any  manner  wbid  wiB 
give  a  contact  aquaL  in  area  to  a  cross-section  of  the  conducling-wira,  so  that  the  eoBdme> 


CHIEF   SIGNAL-OFFICER. 


613 


tivity  of  the  line  shall  not  be  less  at  that  point  tban'where  the  wire  is  continuous.     The  con- 

nectioD  in  common  use  is  shown  at  Fig.  21,  and  is  made  by  bending  the  ends  of  the  two 

lengths  to  be  connected  at  right  -pie  21> 

angles,  and  then  wrapping  each 

end  snnglj  around  the  other  wire 

in  a  close  spiral.     Another  form 

that  has  been  a  favorite  with  some 

constructors  is  made  by  winding 

the    ends    of    the    two   lengths 

around  each  other  in  long  spirals  which  interlock.     A  third,  used  in  England  and  the 

provinces,  and  called  the  '*  Britannia  joint,"  is  shown  at  Fig.  22,  and  no  description  is 


Fig.  2S. 


C 


1 


necessary.    The  joint  first  shown  is,  all  things  considered,  the  best  for  military  telegraphs. 
The  wire  of  a  joint  should  always  be  cleaned,  and,  when  practicable,  the  joint  soldered. 


Chapter  V. 

The  line  being  erected,  the  maintenance  thereof  must  be  at  once  cared  for,  and  the  force 
necessary  for  this  purpose  must  bo  determined  by  the  circumstances  of  the  case.  No  rule 
can,  therefore,  be  given.  Repairmen  or  patrols  must  be  located  at  an  office  in  order  that 
their  operations  may  be  directed  by  the  officer  or  person  in  charge  from  any  point  where  he 
may  be ;  must  be  mounted,  or  provided  with  other  means  of  rapid  transportation,  and  be 
equipped  with  hatchet,  insulators,  pulleys,  and  rope,  or  other  device  for  oringing  together 
the  ends  of  a  broken  wire,  climbers,  file,  pliers,  and  a  small  quantity  of  line-wire.  Imme- 
diately upon  the  discovery  of  a  fault,  the  repairman  on  either  side  of  its  supposed  location 
should  proceed  at  once  in  its  direction,  and  go  until  he  finds  and  repairs  it  or  meets  the  man 
from  the  opposite  side  of  the  fault.  In  addition  to  this  duty,  the  repairmen  should  have 
charge  of  a  certain  length  of  line,  and  should  go  over  it  cften^  replacing  broken  insulators, 
if  any,  trimming  away  branches  of  trees,  shrubs,  or  climbing- vines,  (in  short,  preserving 
the  wire  from  any  contact  except  with  insulators,)  and  generally  maintaining  the  line  in 
good  condition.  On  long  lines  this  work  should  be  under  the  care  of  a  chief,  who  should  bo 
an  operator  capable  of  working  and  testing  a  Ime,  who  should  be  held  responsible  for  the 
proper  condition  of  the  line  at  all  times  and  be  required  to' make  proper  reports  of  all  work 
done  under  his  direction. 

The  v^'orking  of  a  line  should  bo  the  duty  of  a  superintendent,  with  as  many  as-sistants  as 
there  may  be  circuits  in  the  line,  if  more  .than  one,  and  as  many  operators  as  the  business  to 
be  transmitted  renders  necessary.  At  offices  that  are  to  be  kept  open  during  the  day  only, 
and  where  a  small  amount  of  business  is  to  be  transacted,  a  single  operator  only  is  needed  ; 
but  where  the  labor  is  continuous,  eight  hours  a  day  is  as  much  as  a  man  can  do  and  do  well, 
and  this  should  be  broken  into  two  watches  or  tours.  Such  lines  will  necessarily  be  worked 
by  some  of  the  usual  modes,  and  are  treated  of  as  worked  on  the  Morse  plan,  as  the  most 
flexible,  requiring  the  least  machinery  and  equipment,  and  the  skilled  labor  for  which  is  the 
most  easily  procurable. 

The  superintendent  is  of  course  responsible  for  the  working  and  maintenance  of  the  whole, 
each  assistant  to  him  for  so  much  thereof  as  shall  be  his  charge,  and  the  manager  of  each 
office  to  his  immediate  superior  for  his  office  and  subordinates.  A  system  of  reports  should 
show  monthly  the  state  of  the  line,  condition,  property  received,  expended,  and  on  hand, 
labor  employed,  rate  paid,  work  done,  and,  if  money  received,  its  amount,  from  what  sources, 
how  disposed  of,  and  such  other  information  as  may  be  necessary  or  desirable. 

Where  military  operations  are  carried  on  along  a  line  of  railway,  telegraphs  will  always 
be  needed  to  facilitate. the  operation  of  the  railway  as  well  as  to  maintain  communication  be- 
tween the  force  and  its  base,  and  to  render  the  service  effectual  a  single  officer  should  have 
control  of  the  movement  of  trains  and  charge  of  the  railway  wires,  if  practicable. 

On  military  lities,  the  communications  of  the  commander,  or  those  addressed  to  him  on 
military  business,  must  have  precedence  over  all  others,  those  of  subordinate  officers  next, 
and  private  or  ordinary  communications,  if  transmitted  at  all,  must  go  only  when  the  line 
is  not  otherwise  occupied,  and  should  bo  subjected  to  rigid  scrutiny  to  prevent  the  transmission 
of  intelligence  o^an  improper  character.  When  a  railway  is  used,  and  no  wire  is  set  apart 
for  its  exclusive  use,  the  messages  of  the  master  of  trains  or  transportation  concerning  the 
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business  of  his  office,  affecting,  as  they  do,  the  movement  or  snpplj  of  the  Army,  9ie  o 
great  importancei  and  take  precedence  of  all  except  those  of  the  commander  of  the  forces. 

The  alphabet  or  code  to  be  used  on  these  lines  may  be  that  hereafter  described ;  but,  as 
the  amount  of  business  to  be  transacted  will  always  be  large,  it  may  be  necessary  to  employ 
skilled  Morse  telegraphers  and  use  that  code.  For  information  concerning  it  and  the  best 
method  of  acauinng  skill  in  its  use,  the  studeut  is  referred  to  the  work  so  often  referred  to 
already,  the  Modem  Practice  of  the  Electric  Tel^aph,  by  F.  L.  Pope;  to  Wood's  Plan  of 
Telegraphic  Instruction,  and  Smith's  Manual  of  Telegraphy. 


Part  n.— FIELD-LINES. 
Chapter  VI. 

The  materials  for  a  line  of  field-telegpraphs  (by  which  is  meant  a  line  to  be  used  in  the 
presence  of  an  enemy  and  for  the  purpose  of  placing  the  commanding  officer  of  s  force  in 
constant  communication  with  all  parts  of  his  line)  differ  from  those  for  permanent  lines 
chiefly  in  point  of  size  and  capability  of  being  quickly  erected  and  put  into  use  and  as 
auickly  removed  when  the  occasion  for  the  line  no  longf^r  exists.  These  materials  must  be, 
tnerefore,  such  as  can  be  transported  with  the  troops,  handled  by  enlisted  men,  and  when  in 
line  worked  by  enlisted  men  or  officers. 

The  supports  for  a  field -line  maybe  either  natural — such  as  trees — or  artificial  poles  or 
lances.  The  use  of  the  former  should  be  guided  by  the  same  rules  as  for  permanent  lines, 
the  circumstances  being  the  same.  The  artificial  supports  must  be  of  such  sise  and  weight 
as  may  be  transported,  and  at  the  same  time  have  length  sufficient  to  carry  the  wire  above 
the  reach  of  mounted  men  or  wagons  and  strength  enough  to  endure  such  handling  as  under 
the  circumstances  they  would  be  likely  to  receive,  as  well  as  to  bear  the  weight  and  strain 
of  the  line-wire.  To  meet  these  requirements  they  must  be  made  of  a  material  at  once  light 
and  elastic,  and  the  timber  best  adapted  seems  to  be  spruce  or  cypress,  either  of  which, 
when  well  seasoned,  fulfills  very  nearly  these  conditions.  The  size  may  vary  within  cer- 
tain limits,  but  that  adopted  in  the  field -telegraph  trains  of  the  United  States  Army  is  17  feet 
long,  2i  inches  diameter  at  the  butt,  and  1^  inches  diameter  at  top,  the  butt  taperin^^  to  a 
blunt  point  and  the  top  secured  by  a  sheet-iron  ferrule  3  inches  in  length.  Such  a  lance,  of 
cypress,  weighs  about  eleven  pounds,  and  of  spruce  a  trifle  less,  and  two  hundred  and  fifhr 
of  them,  together  with  insulation  for  ten  miles  of  wire  and  tools  for  the  erection  of  a  line  of 
that  length,  can  be  carried  on  a  truck  made  for  the  purpose  and  readily  handled  by  six 
mules  or  four  horses.  A  field-line  should  be  supported  by  forty  such  lances  to  each  mile  of 
wire,  but  in  emergency,  or  upon  favorable  ground,  this  number  may  be  reduced  to  thirty* 
five  or  even  to  thirty  without  serious  difficultv  resulting. 

In  the  matter  of  insulators  for  field- lines  there  is  small  room  for  choice.  Glass  and  por- 
celain, the  substances  in  common  use  for  permanent  lines,  are  unfit  because  of  their  fra- 
gility ;  the  common  resins,  paraffine,  &.C.,  are  unfit  because  of  the  difficulty  of  applying 
them,  and  there  remain  only  the  gums,  caoutchouc,  gutta-percha,  and  ballata.  Of  these 
gutta-percha  becomes  friable  when  long  exposed  to  toe  sun,  rain,  and  wind,  and  in  sack 
condition  loses  its  good  qualities ;  its  use,  therefore,  is  precluded.  Ballata  is  not  well 
proved,  and  no  preparation  thereof  is  yet  offered  which  has  consistence  enough  for  the  pur- 
pose. Caoutchouc  when  raw  becomes  viscid  and  loses  form  under  summer  temperatures, 
out  in  the  prepared  form  known  as  vulcanite,  ebonite,  or,  more  familiarly,  **  bone-rubber,'^ 
resists  any  heat  less  than  that  of  boiling  water,  and  has  strength  and  consistence  enough  fn 
the  purpose,  at  the  same  time  retaining  to  a  great  degree  the  non-conducting  power  of  the 
raw  or  unmanufactured  gum,  making  it  the  most  desirable  material  for  insulators  for  iAas 
service. 

The  form  of  the  insulator  is  a  matter  of  choice,  two  conditions  only  being^  of  importance — 
that  the  outer  surface  shall  shed  rain  and  that  there  shall  be  an  inner  surface  which  shall 
remain  dry,  in  order  that  there  shall  be  between  the  wire  of  the  line  and  the  lance  (which, 
when  wetted  by  rain,  becomes  a'  partial  conductor)  a  non-conducting  surface.  This  can  be 
obtained  only  by  protecting  a  part  of  the  surface  of  the  ebonite  from  moisture,  which,  if 
allowed  to  reach  it,  forms  a  film  over  its  surface  and  acts  as  a  conductor.  The  formation  of 
this  film  may  be  at  least  partially  prevented  by  occasionally  dipping  the  ebonite  insulator 
into  melted  paraffine,  the  coating  of  that  substance  which  the  ebonite  receives  acting  to  pre- 
vent the  formation  of  a  continuous  film  of  moisture,  breaking  the  water  into  drops,  at  the 
same  time  that  it  preserves  the  surface  of  the  ebonite  from  '*  weathering,"  and  so  acquiring 
a  spongy  character  favorable  to  the  formation  of 'the  water-film. 

Various  forms  or  patterns  have  been  used,  one  of  \vhich  was  a  simple  cap  of  flexible 
vulcanite  to  fit  over  the  top  of  the  lance,  both  lance  and  cap  having  a  clett  in  which  the  wire 
rested  and  was  secured  by  being  wound  around  the  outside  of  the  cap ;  another,  which 
consisted  of  a  wire  suspender  or  **  clamp  '*  of  ebonite  armed  with  a  gimlet-pointed  screw,  by 
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frhich  it  was  affixed  to  the  lance  or  other  support ;  another  consists  of  a  spike,  which  passes 
through  the  top  of  the  lauce  or  is  driven  into  a  tree,  and  a  suspender  formed  in  part  of 
ebonite.  Each  has  merit,  but  neither  f^ives  entire  satisfaction.  It  would  seem  evident  that 
the  fewer  parts  the  insulator  consists  of,  the  better,  as  less  liable  to  become  useless  by  frac- 
ture ;  that  the  insulator  should  be  readily  attached  to  and  detached  from  the  lances  or  other 
supports,  and  that  the  device  for  {inraspinff  the  wire  should  be  such  that  the  wire  could  be 
easily  placed  therein  and  not  readily  displaced,  and  be  held  without  bendinf^. 

Substitutes  for  any  rej^ular  form  of  insulator  can  be  made  from  many  materials,  and  the 
ingenuity  of  the  officer  must  be  his  reliance.  The  non-conducting  properties  of  bodies  being 
known,  he  must  make  use  of  the  best  within  his  reach,  and  turn  it  to  such  advantage  as  he 
may.  An  insulator  of  **  fat  pine,"  or  any  wood  saturated  with  resin,  may  be  made  to 
answer  a  good  purpose  while  the  saturation  continues.  Loops  of  cotton,  linen,  or  silk  fabric 
suspending  the  line-wire  will  insulate  it  sufficiently  during  dry  weather,  and  if  saturated 
with  oil  will  prove  efficient  on  a  short  line  even  in  rain  or  fog.  Saturation  with  paraffine 
would  be  more  effective  than  with  oil,  and  a  quantity  of  this  substance  might  be  comprised 
in  the  list  of  supplies  for  a  field-train  with  much  propriety.  Wire  fur  field-telegraphs  must  be 
light,  flexible,  and  strong  enough  to  bear  a  tension  which  will  reduce  the  deflection  or 
**sag  **  between  lances  70  yards  apart  to  2  feet.  Iron  is  the  only  material  which  answers 
the  purpose  at  moderate  cost,  and  an  iron  wire,  drawn  from  charcoal  rods  to  No.  15,  Ameri- 
can gau^e,  has  been  adopted  for  use  by  the  United  States.  A  mile  of  this  wire,  joined  up 
.and  the  joints  soldered,  makes  a  coil  IS  inches  in  diameter  inside,  4  inches  in  height,  and  3 
in  thickness,  and  weighing  but  75  pounds.  The  American  compound  telegraph-wire,  a 
patented  article,  consisto  of  a  steel  core,  with  a  coating  of  copper,  and  when  drawn  to  No. 
lb  size  has,  when  new,  equal  strength  and  greater  condnctlag  capacity  thau  No.  15  iron 
wire,  but  is  not  well  adapted  for  field-use,  being  less  flexibleinan  the  iron,  breaking  more 
easily  if  bent,  and  deteriorating  rapidly  in  consequence  of  the  oxidation  of  the  steel  core, 
wherever  moisture  reaches  it,  which  it  can  scarcely  fail  to  do,  as  the  copper  coating  or 
envelope  opens  to  the  steel  whenever  the  wire  is  rudely  bent  or  handled. 

For  use  where,  for  any  reason,  it  is  impracticable  or  inexpedient  to  erect  a  line  upon  sup- 
ports, and  therefore  necessary  to  lay  it  along  the  ground,  conducting{wire  must  be  provided 
which  is  insulated  throughout  its  entire  length.  Such  a  wire  has  been  referred  to  heretofore 
as  V  office- wire,"  but  especial  pains  needs  to  be  taken  to  provide  for  field  use,  and  the  various 
descriptions  of  such  insulated  conductors,  their  characteristics,  method  of  manufacture, 
strength,  flexibility,  and  conducting  capacity  understood.  Copper,  from  its  high  conduct- 
ivity, is  the  metal  used,  and  is  strengthened  in  various  ways.  One  device  is  to  form  a  con- 
ducting strand  of  five  wires,  the  center  one  of  steel,  for  strength,  and  the  outer  ones  laid 
spirally  around  the  center,  of  copper.  Such  a  strand,  made  of  No.  30  wire,  will  have  the 
strength  of  a  No.  14  iron  wire  ana  the  conducting  capacity  of  No.  8,  or  very  nearly,  and 
may  be  insulated  in  any  manner,  like  a  single  wire.  Kerite,  a  preparation  of  caoutchouc, 
not  yet  well  known  or  proved  by  use,  has  shown  valuable  qualities  under  experimental  tests, 
resisting  the  action  of  the  atmosphere,  which  usually  destroys  such  preparations,  and  is 
highly  recommended  by  many  competent  telegraphers  and  electricians.  A  single  copper 
wire,  covered  with  a  layer  of  hemp  nbers  laid  parallel  to  it,  and  the  whole  with  a  spiral  cov- 
ering of  cotton,  (cotton  and  hemp  being  saturated  with  paraffine,)  is  light,  quite  strong, 
(sufficiently  so  to  sustain  itself  in  spans  200  to  300  feet  long,)  and  sufficiently  well  insulated 
for  ordinary  use.  The  insulation  can  be  kept  up  by  occasionally  passing  the  wire  through 
a  bath  of  melted  paraffine.  Another  device  for  retaining  the  hemp  fibers  in  place  has  been 
used  by  some  manufacturers,  viz,braiding  flax  around  it,  and  a  preparation  of  paraffine  and 
coal-tar,  known  as  *' Bishop's  compound,"  is  used  instead  of  the  pure  paraffine.  For  use 
under  water,  gutta-percha  is  the  best  insulating  material  known,  improving  when  submerged, 
instead  of  deteriorating.    For  subterranean  use  the  same  can  be  said. 


Chapter  VII. 

Instruments  for  field- lines  must  be  simple,  easily  placed  in  position  for  use  or  removal, 
easily  adjusted,  and  strong.  Several  varieties  have  been  tested  by  the  Signal-Office,  but 
the  one  from  which  the  best  results  have  been  obtained  is  a  form  manufactured  by  Messrs. 
L.  G.  Tillotson  &  Company,  in  New  York,  and  known  as  the  *^  box-sounder,"  shown  in 
Fig.  23.  Another  form,  known  as  the  Caton  instrument,  shown  in  Fig.  24,  consists  merely 
of  an  electro-magnet  mounted  horizontally  and  provided  with  an  armature,  the  vibrations  of 
which,  when  attracted  to  the  poles  of  the  magnet  or  withdrawn  therefrom  by  the  tension- 
spring,  give  the  sounds  by  which  the  signals  are  recognized  ;  a  key  by  which  the  circuit  is 
opened  and  closed  in  signaling ;  a  device  by  which  the  circuit  is  kept  closed,  except  when 
the  key  is  in  use,  and  screw-posts  by  which  to  attach  the  line-wires,  the  whole  contained 
in  a  case  to  protect  it  during  transportation.  The  one  shown  in  the  cut  is  of  convenient 
size,  being  about  6  inches  long  and  2^  in  width  and  length. 
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BotKriea  for  6e1d-use  Deed  not  be  so  poworful  as  for  permaoent  lioes,  and  olheni  which 
require  the  use  of  iuch  powerful  eicit&uts  ai  sulphuiic  and  uitric  acidB.  aud  must  not  be 
coinposed  of  ^Ihsh  or  other  fragile  maleiial.  These  cooditioiia  render  tbe  Grove  and  Bmuen 
batteries  nnaiiUnble  and  leave  tbe  Daniella  onlr  for  use  in  some  one  of  its  various  modifica- 
tions. The  foiDi  uard  nl  present  bj  the  United  States  Siroal  Service  is  an  adaptation  of  the 
Danlells,  and  consists  of  a  wooden  trou|;h  divided  into  cells  by  wooden  partitions,  the  whole 

Tg  as 


bping'  rendered  non-rondncting  and  impervioni  to  water  by  satiiiatinn  wit))  paraffine  :  a  thin 
copper  plate,  near  tbe  bottom  of  each  cell,  haTing  undempatli  it  a  layer  ooe-ruurth  of  an 
inch  thick  anil  above  it  a  layer  three'fourths  of  an  inch  thick  of  crystals  of  sulphate  of 
copper ;  a  sponice,  saturated  with  water  and  filling  the  cell  to  within  an  inch  of  (be  lop. 
□Don  the  upper  surface  of  which  is  sprinkled  white  vitriol,  (niilphale  oF  zinc.)  and  k  zinc 

Elat«,  which  rests  npoa  the  spnnf^e.  Tne  cells  are  5  inches  square,  b^in);  |hc  same  in  leiif^, 
readth,  and  depth ;  tbe  lop,  bottom,  and  sides  of  the  box  oi  trough  containing  them,  1  inch 

Fig.  84. 


and  the  partitions  between  the  cells  one-fourth  of  an  inch  in  tbicknesa.  The  copper  plain 
are  4f  inches  square  aud  about  one-siiteenth  of  an  inch  in  thickness,  and  to  each  one  i* 
Attached  a  copper  wire,  insulated  with  eutta-percba  or  caoutchouc,  of  eufficipnl  length  lo 
reach  tbe  zinc  of  the  adjoininj;  cell.  The  zinc  plates  are  4j  inches  sqiinre  and  1  iucb  ia 
thickness,  and  are  furnished  with  Ihumh-Bcrews  for  conneclin(t  with  the  wire  from  the  copper 
element  of  the  next  cell.  The  cover  of  the  boi  or  trough  is  hinged,  and  when  closed  i> 
secured  by  hasps  and  staples.  When  closed  and  secured  it  presses  firmly  upon  the  lioc 
plates  and  prevents  any  displacement  of  the  parts  of  tbe  battery.  It  will  be  seen  that  thtt 
IB  subBlnntially  the  Dauiells  copper-zinc  pair,  the  apODge  taking  the  place  of  the  pomi» 
earthen  cup  and  the  trough  or  hoi  that  of  the  kUbs  oreartheuware  contaiuing-vessel.  Tbe 
BuperpOBiliun  or  the  ziuc  prevents  the  copper  ealutiOD  from  reaching  it,  and  the  battery  to 
arranged  works  with  little  diminution  of  force  as  long  as  any  of  the  crystals  of  bine  vitrM 
remain  undisf<olved.  It  is  only  necessary  to  add  a  little  pure  water  from  time  to  time,  lo 
supply  the  waste  by  evapoiation  or  leakage.  When  the  cell  is  filled  I  inch  in  depth  with 
the  crystals,  it  will  work  from  forty  to  sixty  days  without  renewal.  When  necessary  tote- 
new  tbe  battery,  the  materials  must  he  removed,  tbe  sponges  well  cleaned,  and  tbe  whole 
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or  cell  sod  snan^ment  of  tbe  different  paita  n:ll  be 

Pig.  25, 


replaced  in  proper  pOBition,    The 
nnilerstood  from  Fif;.  2j. 

Fig.  26  BbowBftn  adapt- 
ation of  tbe  Moiie  Davr 
aell  to  field-use.  Tbe 
coDtaining  ■  vessel  ie  of 
ebonite  and  the  cover 
■crewB  on  water  -  tijihl. 
The  line  ie  kept  in  place 
b;  atuda  that  fit  cloacly 
into  the  coDtainine'.cell. 
and  into  one  of  which  a 
Bcrew-pofltpaaaea  from  tbe 
outside.  The  porous  cup 
is'of  leather  and  is  fasteord 
to  the  cover.  The  nega- 
tive element  is  carbon,  a 
plagofirbicbisGttedwtth 
ametalUc bead  that  BcicwB 
into  the  cover  wiihin  th<! 
porous  cup.  This  cell  it 
charged  by  filling  the 
porous  cup  «iLb  a  paste 
of  the  bisulphate  of  iiier- 
cnrj  and  water  and  the 
outer  cell  with  the  water 
in  which  the  pagle  was 
made.  The  action  is  sirhi- 
lar  (o  that  of  tbe  cupper- 
zinc  pair,  the  ojy^^eii  of 
tbe  water  attacking  the  zinc  ana  lua 
tnensuiy  from  its  cryHtallioe  salt.  It  gi 
lemaina  in  the  pomuH  cup. 

la  the  absence  of  any  form  of  battery 
especially  adapted  far  field  use,  any  of 
those  described  herein  cao  of  conrse  be 
used,  and  the  ingennity  of  the  officer 
must  be  his  reliance.  The  principal  diffi. 
cnlty  will  be  found  in  pioviding  Irana- 
portalioD  for  thorn,  Had  (his  must  be 
overcome  in  (he  best  possible  manner. 
The  Blgnal-service  battery  can  be  made 
roughly  under  alninsl  any  ciri 
etanceg — out  of  a  fei-d trough,  by  put- 
tinr  in  partitions  and  coating  the  inside 
with  wax,  lalluw,  pitch,  or  olber  non- 
condnctor;  out  of  a  number  of  buckets, 
or,  in  brief,  auy  vessel  that  will  hold 
the  elementf.  Cotton,  tow,  sawdust, 
•pent  tanbark,  sand,  or  almost  any 
porous  auhfitatice  nmy  be  substituted 
for  the  sponge,  and  the  battery  be  made 
to  answer  a  good  purpose  until  others 
can  be  procured.  The  white  vitriol 
is  not  ind  in  pen  Ruble,  as  tho  battery 
will  work  without  it,  only  requiring  a 
few  hours'  time  to  come  to  its  full 
strength. 

The  ground  .con  QeclioQs  for  a  field-line  are  neopssarily  such  as  can  be  quickly  made  and 
easily  removed.  Tho  mosl  cooveuieot  form  is  that  of  a  cyliodrical  iron  bar,  &  feet  long  and 
1  inch  in  diameter,  pointed  at  one  end  and  fitted  at  the  other  with  a  binding-screw  by  which 
Ut  attach  tbe  grouoil-wire,  the  whole  zinc-coated,  (galvanised,)  to  prevent  oxidation  and  to 
preeent  always  a  bright  surface  to  the  earth.  Such  a  bar,  driven  two-tbirds  of  its  length 
into  moist  earth,  is  a  sufficient  grouud -connection  for  field-Unea  of  thirty  miles  in  length. 

In  cases  wtiere  tho  earth  at  the  station  is  so  dry  as  to  render  the  bar  inefiectual,  moist 
earth  must  be  sought  at  a  distance  and  tbe  ground-wire  ran  to  it,  or  the  earth  moistened  by 
pouring  water  into  tht^  hole  made  by  the  bar,  the  Grsl-named  method  being  preferable  for 
the  reason  that  the  moisture  in  the  second  case  will  scarcely  be  carried  far  enough  (o  remedy 
the  defect. 

Ground-connections  may  he  made  as  for  permanent  lines  whenever  circumstances  (lou  of 
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bars,  Ac.)  may  render  it  necessary  or  conyenient  to  do  so.  The  mle  to  be  followed  is  th^ 
same  in  one  case  as  in  the  other — a  surface  in  contact  with  earth  that  shall  equal  in  con- 
ductivity the  battery  and  line. 

The  tools  for  the  erection  of  a  field-line  (which  constitute,  with  the  materials  for  the  line, 
the  outfit  of  the  train)  are :  marking-pins,  by  which  the  points  of  support  are  indicated ; 
axes  and  hatchets,  to  cut  away  shrubs  or  branches  of  trees  or  to  affix  insulators  to  natural  sup- 
ports ;  crow-bars,  to  make  holes  in  the  earth  in  which  to  set  the  lances  ;  bars,  fitted  for  catting 
through  frozen  ground  ;  climbers,  to  enable  the  men  engaged  in  the  work  to  ascend  trees, 
when  necessary,  for  the  purpose  of  affixing  insulators  thereto,  or  to  trim  away  branches ; 
reels,  for  the  delivery  and  recovery  (uncoiling  and  recoiling)  of  the  wire ;  pliers,  to  be  used 
in  making  connections :  files  and  screw-connectors,  which  are  to  be  used  for  making  connec* 
tions  between  the  coils  (mile-lengths)  of  wire  in  reeling  out,  and  generally  where  connec- 
tions are  to  be  frequently  made  and  broken,  to  avoid  loss  of  time  and  waste  of  wire. 

The  marking-pins  are  of  iron  wire,  one-eighth  inch  in  diameter  and  15  inches  long, 
pointed  at  one  end  and  having  a  loop  or  handle  at  the  other,  painted  of  somp  bright  color, 
and  fitted  with  a  small  pennon  of  bright-colored  cloth,  so  as  to  be  conspicuous  objects,  and 
are  used  to  mark  the  places  where  lances  are  to  be  erected,  bv  being  thrust  into  the  earth  at 
such  points,  or  the  natural  supports  to  which  insulators  should  be  affixed  by  the  same 
methoQS. 

It  is  scarcely  necessary  to  describe  axes  or  hatchets,  except,  perhaps,  to  say  that  the  latter 
should  have  a  hammer-poll  with' which  to  drive  a  spike.  But  the  efficiency  of  the  line  may 
depend  on  their  use,  which  is  mainly  to  cut  down  all  shrubs  growing  near  the  line-wire,  to 
trim  off  such  as  come,  or  might  be  thrown  by  the  wind,  in  contact  with  the  line-wire. 

Crow-bars,  with  which  to  make  seats  for  the  lances,  are  cylindrical  iron  bars  4^  feet  long, 
J^  inches  in  diameter  for  2  feet  from  the  point,  and  I  inch  in  diameter  for  the  rest  of  their 
length,  and  pointed  so  as  to  penetrate  the  earth  easily.  Such  a  bar  weighs  fifteen  poands. 
These  (and  all  the  iron  used  in  the  work)  should  be  zinc-coated,  (galvanized.) 

Ice-bars  are  of  the  same  general  form  and  dimensions  as  the  crow-bars,  but  have  a  wide 
chisel-shaped  point  or  blade,  and  are  used  for  cutting  through  frozen  g^round,  to  facilitate 
the  work  of  setting  the  lances. 

Climbers,  to  enable  the  men  engaged  in  erecting  a  line  to  ascend  trees  to  affix  insulators 
and  attach  the  wire,  are  of  various  patterns.  A  good  form  is  made  of  steel,  with  leathern 
straps  for  attaching  them  to  the  feet,  and  weigh  about  four  pounds  the  pair.  A  strap  or 
sling  is  carried  over  the  shoulder  of  the  man  and  used  to  aid  him  in  maintaining  his  posi- 
tion without  the  use  of  his  hands,  leaving  them  free  for  the  work  of  handling  his  tools. 

Reels  for  field  use  are  in  general  form  like  those  for  permanent  lines,  but  are  lighter,  and 
are  provided  with  arms  attached  to  the  uprights,  which  are  laid  flush  with  the  face  of  the 
uprights  when  reeling  out  wire,  and  secured  at  right-angles  thereto  when  reeling  up,  in 
order  to  confine  the  wire  and  give  the  coil  its  proper  shape.  Each  one  has  a  handle  affixed 
to  the  extremity  of  one  of  the  upper  cross-arms,  by  which  it  is  turned  when  reeling  up  wire. 

The  reel  is  seated  in  the  wire-wagon,  but  may  be  carried  by  men  over  ground  impractica- 
ble for  the  wagons  in  the  hand-bearer,  one  of  which  should  f^^company  each  reel. 

Pliers  and  files  are  of  the  same  kinds  as  for  permanent  lines,  but  smaller,  as  the  wire  is 
smaller  and  the  work  to  be  done  lighter.  Connectors  are  simply  brass  cylinders,  perforated 
through  their  lengpth  to  admit  the  wires,  and  fitted  with  a  thumb-screw,  the  ena  of  which 
presses  upon  and  nolds  the  wires  so  inserted. 


Chapter  Vin. 

The  vehicles  used  for  the  transportation  of  the  materials,  tools,  and  equipments  are  also 
used  for  offices  or  stations,  and  are  called  battery -wagons,  wire-wagons,  and  lance-tracks. 

The  battery-wagon  is  the  central  or  headquarters  office ;  is  of  a  size  sufficient  to  contain 
four  instrument  tables,  the  necessary  batteries  for  four  lines,  each  ten  miles  in  length,  instru- 
ments and  table  apparatus  for  each  table,  four  ground-bars,  a  supply  of  battery-material, 
seats  for  four  operators,  and  a  stove. 

It  is  mounted  on  platform-springs,  and  turns  in  its  own  length,  is  covered  with  canvas,  and 
must  not  be  too  heavy  to  be  drawn  by  two  horses  over  any  ground  practicable  for  artillenr. 
The  tables  are  each  2^  feet  long  by  1  foot  or  1  foot  3  three  inches  wide  ;  are  attached  to  the 
sides  of  the  wagon  at  a  height  from  the  floor  of  2^  feet ;  one  in  each  comer  of  the  wagon. 
The  batteries,  in  sections  or  cases  of  six  cells  each,  are  supported  by  brackets  underneath  the 
tables,  each  bracket  being  of  a  size  sufficient  to  support  two  such  sections.  The  instru- 
ments and  table-apparatus  are  carried,  when  not  in  use,  in  pouches  of  leather  attached  to 
the  sides  of  the  wagon  between  the  tables  ;  the  supply  of  batterj'- material  in  a  box  under* 
neath  the  driver's  seat ;  the  ground-bars  on  the  floor,  next  the  sides,  (two  on  each  side,) 
and  confined  by  clamps  and  keys ;  and  the  seats  for  the  operators  (camp-stools)  in  any  con- 
venient manner.  The  stove  is  placed  in  the  center  of  the  floor  and  secured  against  displace- 
ment   The  wagon  is  entered  by  a  door  at  the  rear. 
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The  wire-wagon  is  of  the  same  general  form  as  the  batteiy-wagon,  and  mounted  in  the 
same  manner.  It  is  of  size  and  strength  to  contain  an  instniment-tablef  which  is  attached 
to  the  front  end ;  a  single  section  of  battery  underneath  the  table ;  a  pouch  for  instrument  and 
apparatus,  at  its  side ;  a  seat  (camp-stool)  for  the  operator;  a  ground-bar,  secured  as  in  the 
battery-wagon  ;  a  wire-reel,  seated  in  a  socket  in  the  center  of  the  floor  near  the  hind  end  ; 
a  hand-bearer,  secured  at  the  top  of  the  wagon  by  straps ;  ten  coils  of  wire,  (one  mile  in 
each, )  secured  for  transportation  at  the  sides  of  the  wagon ;  and  a  box,  which  serves  to  hold 
the  wireman's  tools  (pliers,  files,  and  connectors)  and  al  a  seat  for  him  when  at  work  reel- 
ing out  or  recovering  wire.  This  wagon  must  be  strong  to  safely  carry  its  load,  but  must  at 
the  same  time  be  li^t  enough  to  be  handled  by  two  horses  on  roads  or  ordinary  ground,  and 
by  four  over  any  ground  at  all  practicable  for  wagons. 

The  lance-truck  is  a  wagon  without  springy,  of  length  sufficient  to  carry  lances,  and 
of  strength  sufficient  to  sustain  the  weight  of  250  lances  and  all  the  line-tools  and  insulators 
for  ten  miles  of  line.  The  lances  are  stowed  compactly  in  the  middle  of  the  wagon  or  truck 
and  confined  by  upright  stanchions  and  end-boards.  The  insulators  and  tools  are  contained 
in  boxes  arranged  for  the  purpose  on  either  side  of  the  pile  of  lances.  The  weight  of  the 
load  will  be  approximately  .3,000  pounds,  and  a  good  six-mule  team  will  be  needed  to  move 
it.  It  carries  250  lances,  400  insulators,  16  crow-bars,  4  ice-bars,  2  axes,  12  hatchets,  12 
pairs  of  climbers,  and  80  or  more  marking-pins. 

A  full  train  consists  of  one  battery-wagon,  four  wire-wagons,  and  four  lance-trucks,  and 
is  divided  into  four  sections,  each  of  which  consists  of  a  wire-wagon  and  lance-truck  and  is 
capable  of  acting  independently.  Thus  a  full  train  may  erect  lines  radiating  in  four  direc- 
tions from  the  battery-wagon  ;  or  the  four  sections,  the  second  commencing  to  reel  out  its 
wire  when  the  first  has  finished,  may  extend  a  single  line  forty  miles  long,  having  offices  at 
the  termini  and  at  three  intermediate  points  equidistant  from  each  other.  Additional  instru- 
ments being  furnished,  intermediate  offices  other  than  the  regular  ones  can  be  opened  when 
ever  necessary. 

The  train  is  commanded  by  a  chief  of  train,  whose  place  is  with  or  near  the  headquarters 
of  the  force  with  which  the  train  is  acting,  and  with  hioir  the  battery-wagon  with  its  comple- 
ment of  operators,  battery-man,  and  driver.  To  work  the  four  lines  separately  twelve 
operators  will  ^e  the  ordinary  number,  three  for  each  of  the  lines,  giving  to  each  eight  hours' 
duty  out  of  each  twenty-four ;  and  this  should  be  divided  into  two  tours  or  watches  of  four 
hours  each.  Should  the  work  to  be  done  by  the  lines  be  exceedingly  heavy,  this  force 
might  be  increased  to  advantage,  and  under  other  circumstances  might  perhaps  be  reduced  ; 
but  it  is  false  economy  to  require  too  much  of  men,  and  eight  hours  of  close  attention  is  fully 
enough.  The  battery -man  will  have  charge  of  and  be  held  responsible  for  the  batteries,  not 
only  those  in  the  battery-wagon  but  also  those  in  the  wire-wagons ;  will  see  that  they  are 
at  all  times  in  order  and  readv  for  work ;  have  the  care  of  the  supplies  for  them,  and  make 
regular  reports  to  the  chief  of  train,  embracing  all  necessary  information  concerning  them. 

Each  section  will  be  commanded  by  a  chief  of  section  and  manned  by  four  non-commis- 
sioned officers  and  thirty-six  men,  whose  several  duties  will  be  as  follows  : 

One  director,  (non-commissioned  officer,)  who,  receiving  from  the  chief  of  section  general 
orders  concerning  the  direction  to  be  taken  or  point  to  be  reached,  will  go  over  the  ground 
and  select  the  route  for  the  line.  He  will  be  accompanied  by  two  markers  carrying  guid- 
ons, whom  he  will  station  so  as  to  guide  the  surveyor.  The  director  should  be  carefallv 
selected,  as  upon  his  skill  and  judgment  depends,  in  a  great  degree,  the  promptness  with 
which  lines  can  be  erected.  He  must  take  tne  most  direct  line  practicable  to  tne  point  he 
has  to  reach,  but,  in  order  to  determine  what  is  best,  he  must  examine  the  character  of  the 

ground  and  know  that  there  are  no  obstacles  insuperable  to  the  train — streams,  ravines, 
luffs,  or  marshes ;  that  the  soil  is  such  that  the  Ime  can  be  erected — not  loose  sand  or 
rocks  ;  that  the  route  he  selects  is  not  made  impracticable  by  the  guns  of  an  enemy  ;  and, 
in  short,  must  bear  in  mind  all  the  contingencies  to  which  the  train  or  line  may  be  subjected, 
and  be  governed  by  the  circumstances  of  the  case.  The  director  and  markers  must  be 
mounted,  and  each  marker,  on  being  relieved  from  post  by  the  arrival  of  the  surveyor,  will 
rejoizr  the  director.  Over  difficult  ground  it  may  be  necessary  to  increase  the  number  of 
markers,  and  upon  a  road  or  over  country  well  known  it  may  be  practicable  to  dispense 
with  them  entirely,  the  director  accompanying  or  slightly  preceding  the  surveyor.  For 
night-work  the  markers  will  carry  a  lantern  instead  of  a  guidon. 

One  surveyor,  whose  duty  it  is  to  move  toward  the  marker  in  sight,  measuring  the  dis- 
tance by  paces  and  directing  the  pin-men  where  to  plant  the  marking-pins.  Ue  will  be 
governed  by  the  general  rules  for  locating  lines  as  laid  down  herein,  in  wnich  he  should  be 
thoroughly  instructed.  He  is  accompanied  by  three  pin-men,  two  of  whom  have  each  forty 
or  more  marking-pins,  which  they  plant  at  points  indicated  by  the  surveyor,  to  indicate  the 
place  where  lances  are  to  be  erected,  or  insulators  attached,  if  natural  supports  are  used. 
The  first  man,  when  his  pins  are  expended,  halts  until  the  third,  who  follows  the  lance-men, 
has  gathered  the  pins  and  overtaken  him,  when  he  rejoins  the  surveyor,  and  the  second  on 
expending  his  pins  does  the  same,  the  first  and  second  relieving  each  other  and  the  third 
bringing  up  the  pins  when  the  line  is  erected. 

Thirteen  bar-men,  twelve  of  whom  are  equipped  with  a  crow-bar,  with  which,  at  the 
points  indicated  by  the  marking-pins,  they  make  holes  for  the  foot  of  the  lances.    This  must 
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be  carefrillj  done,  and  that  it  is  so  it  is  the  duty  of  the  thirteenth,  who  is  a  non-commis- 
sioned officer  and  chief  of  the  detachment,  to  see.  The  holes  must  be  fully  2  feet  deep, 
which  will  be  the  case  if  the  shoulder  of  the  bar  is  below  the  surface  when  the  point  is  at 
the  bottom  of  the  hole,  and  large  enough  to  admit  the  lance  easily.  As  the  lanee  is  of 
twice  the  diameter  of  the  bar,  the  hole  ronst  be  made  of  the  proper  size  by  working  the  bat 
around  and  pressing  back  the  earth,  and  this  should  be  done  as  the  bar  is  driven  down,  for 
if  the  bar  be  driven  first  to  the  full  depth  and  then  worked,  it  will  be  difficult  to  sufficiently 
enlarge  the  hole  in  ordinary  soils,  and  when  done  will  not  be  of  uniTorm  size,  but  large  at 
top  and  bottom,  and  smaller  midway,  a  point  to  be  avoided,  as  in  such  a  hole  the  lance  will 
be  easily  drawn  from  a  perpendicular  even  if  it  can  be  forced  to  the  bottom.  The  bar-man, 
standing  erect,  should  grasp  his  bar  near  the  top  with  both  hands  and  drive  it  into  the 
ground,  working  with  hands  close  together,  as,  if  he  grasps  the  bar  with  one  hand  near  the 
top  and  the  other  below,  he  will  not  work  as  easily  or  direct  the  blows  of  the  bar  so  accu- 
rately, but  will  be  compelled  to  bend  his  body  sidewise,  his  upper  hand  will  throw  the  top 
of  the  bar  from  him  and  the  lower  hand  dra^  the  point  toward  him ;  the  work  will  be  done 
in  a  slovenly  manner,  and  the  hole  when  completed  not  be  perpendicular. 

Two  wire-men,  whose  duties  are  to  accompany  the  wire-wagon  and  attend  to  the  reeling 
out  and  reeling  up  of  the  wire.  They  will,  in  reeling  out,  place  the  coils  of  wire  upon  the 
reel,  remove  the  straps  or  wires  by  which  it  is  bound,  and  one  of  them,  seated  in  the  wagon, 
by  the  use  of  the  brajce  so  control  the  motion  of  the  reel  that  the  wire  shall  be  laid  straight 
and  without  slack,  and  will  make  the  necessary  connections  as  the  coils  are  one  a^er 
another  paid  out.  Joints  in  field-wire  should  be  made  in  the  same  manner  as  in  wire  for 
permanent  lines,  except  that  to  join  the  end  of  one  coil  to  that  of  another  it  is  well  to  use  a 
wire-connector,  as  these  joints  mark  off  the  line  into  mile-lengths  for  convenience  in  recover- 
ing the  line  and  recoiling  the  wire,  and  time  is  saved  by  their  use.  All  joints  other  than 
these  must  be  carefully  made  in  the  same  manner  as  for  permanent  lines,  and  soldered. 
The  second  man  will  follow  the  wagon  and  carry  the  wire  to  the  line  of  lances,  and  render 
such  assistance  to  the  first  as  may  bs  required. 

Thirteen  lance-men  (one  of  the  number  being  a  non-commissioned  officer  and  cbief  of  the 
detachment)  will  affix  the  insulators  to  the  lances  and  deliver  a  lance  and  insulator  at  each 
hole,  one  or  two  men  being  mounted  upon  the  lance-truck  tor  that  purposOi/and  the  others 
will  place  the  wire  in  the  insulators,  erect  the  lance,  thnist  its  foot  into  the  hole  prepared  for 
it  by  the  bar-men,  and  stamp  the  earth  solidly  around  it. 

Three  operators,  to  work  the  station  when  opened,  and  drivers  for  the  wire-wag^n  and 
lance-tracK,  complete  the  force. 


Chaffer  IX. 

TRAIN  DRILL— (ONE  SECTION.) 

The  minimum  force  for  illustrative  drills  with  a  section-train  is  as  follows  :  One  (1)  lieu- 
tenant, one  ( I )  director,  one  (1)  surveyor,  two  (2)  pin-men,  seven  (7)  bar-men,  two  (2) 
wire-men,  seven  (7)  lance-men,  two  (2)  operators,  and  three  (3)  drivers. 

It  will  be  parked  in  the  following  order : 

Wire-wagon  in  line  with  and  ten  (10)  paces  on  the  left  of  the  battery -wagon,  and  the 
lance-truck  in  rear  of  the  center  of  the  wagons,  with  distance  of  ten  (10)  paces,  as  indicated 
in  Fig.  27.*    The  figures  refer  to  the  illustrations  of  the  train-drill  given  in  the  manuaL 

At  the  '* first  call'*  the  drivers,  director,  and  markers  will  saddle  and  harness  up. 

When  the  **  assembly  "  is  sounded  the  drivers  will  lead  out  and  hitch  up,  the  director  and 
markers  will  lead  out  and  take  position  immediately  in  front  of  the  train,  and  with  the 
drivers  will  stand  at  *' attention"  and  '* dismounted."  The  drivers,  when  dismounted, 
will  always  stand  at  their  horses'  heads. 

The  men  for  duty  with  the  section  will  be  formed  on  the  parade  in  two  ranks,  t£e  roll 
called,  and  the  detachments  told  off,  the  latter  taking  position  in  the  following  order :  The 
surveyor  and  pin-men  on  the  right,  the  bar-men  with  an  interval  of  two  paces,  the  wire-men 
with  an  interval  of  two  paces,  the  lance-men  with  an  interval  of  two  paces,  the  operators 
and  battery-men  with  the  same  interval. 

They  will  be  marched  in  column  of  detachments  to  the  ground  where  the  train  is  parked 
and  wheeled  into  line  by  the  flank  previously  designated,  facing  the  train.    ' 

The  section-train  being  in  park,  with  the  detachments  in  line  near  it,  the  chief  of  train 
wishing  to  form  the  train  in  column  of  route,  will  command — 

1.  '*  Form  train  front,  (right,  left,  or  rear.") 

2.  **  March,  (or  double  time,  march.") 

The  train  is  alvays  farmed  on  the  line  of  direction  of  the  haltery-wagon^  whether  the  trsun  be 
in  disorder  or  in  park. 

At  the  first  command  the  director,  markers,  and  drivers  mount,  and  director  and  markers 


*  The  figuren  rofur  to  the  Ulnstratlonii  of  the  tralo-drill  given  in  tbe  manaal  of  signals. 
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and  batterj- wagon  move,  if  necessary,  to  take  the  direction  indicated.  The  chiefs  of  detach- 
ments give  the  cautionary  commands  to  cause  their  detachments  to  move  tovrard  the  pro* 
posed  front.  At  the  second  command  the  battery-wagon  halts,  the  director  and  markers 
take  post  twenty  (20)  paces  to  the  front  of  the  battery- wagon.  At  the  same  command, 
which  will  be  repeated  by  the  detachment  commanders,  the  detachments  will  move  off  and 
form  in  close  column  in  the  same  relative  order  as  before,  behind  the  director  and  markers, 
(Fig.  28.) 

Tne  section  being  formed  for  the  march,  the  park  will  be  broken,  and  it  will  be  moved 
forward  by  the  command — 

1.  "Forward," 

2.  **  March," 

when  the  director  and  markers  will  move  forward,  followed  in  order  by  the  column  of 
detachments,  the  battery-wagon,  the  wire-wagon,  and  the  lance-truck. 

On  the  march  the  section  is  formed  as  shown  in  Fig.  29. 

The  direction  and  swiftness  of  the  march  will  be  regulated  by  the  movements  of  the 
director  and  markers,  under  the  orders  of  the  captain. 

The  section  being  on  the  march,  to  halt  it  previous  to  opening  station,  the  chief  of  sec- 
tion commands — 

1.  **  Section." 

2.  "Halt." 

To  open  station  the  chief  of  section  will  command — 

1.  "Open  station,  right,  (or  left.") 

2.  "March." 

At  the  second  command  the  battery- wagon  will  move  out  of  the  column  to  the  point  indi- 
cated, and  be  followed  by  the  battery-man  and  three  (3)  operators ;  at  the  same  time  the 
wire-wagon  and  lance-truck  will  close  up  to  the  column  of  his  detachment ;  the  driver  of  the 
battery- wag^n  will  unhitch  his  horses  and  stand  at  their  heads,  and  the  battery-man  will 
make  the  necessary  ground-connection.  To  open  -  station,  the  train  being  in  march,  the 
command  will  be  the  same,  (I.  "Open  station,  right,  (or  left.")  (2.  "March.")  At  the 
command  "  march,"  the  detachments  halt  under  command  of  the  chiefs  of  detachments  ;  the 
battery- wag^n  wheels  out  of  the  column  in  the  direction  indicated,  and  the  wire- wagon  and 
and  lance-truck  close  up  upon  the  column  of  detachments  and  halt.  The  command  will 
then  be — 

1.  "Equip." 

2.  "Marco,  (or  double  time. march.") 

At  the  first  command,  the  chiefs  of  detachments  will  cause  them  to  face  about.  At  the 
second  Command,  which  will  be  repeated  by  the  chiefs  of  detachments,  the  latter  will  sepa- 
rate, and  move  in  equal  divisions  on  either  side  of  the  train,  the  operators  and  two  wire-men 
taking  position  at  and  to  the  rear  of  the  wire- wagon,  and  the  lance-men,  bar-men,  and  pin- 
men  on  either  side  of  the  lauce-tnick,  where  they  will  take  equipments,  and  face  toward 
the  front  of  the  train ;  the  lance-men  opposite  the  rear  wheels,  the  bar-men  between  the 
wheels,  and  the  pin-men  and  the  two  lance-men  who  are  to  deliver  lances,  opposite  the  front 
wheels  of  the  lance- truck.    (Fig.  30.)    The  command  will  then  be  given — 

1.  "To  your  posts." 

2.  "  March,  (or  double  time,  march.") 

At  the  first  command  the  director  and  markers  move  forward  20  paces,  and  the  bar-men 
raise  the  bar  to  the  right  shoulder,  the  two  designated  lance-men  mount  the  lance-truck. 

At  the  command  "march,"  the  surveyor  and  pin-men  move  to  the  front,  and  immediately 
behind  the  director  and  markers.  The  bar-men  follow  the  surveyor  and  pin-men.  At  the 
same  time  the  lance-truck  will  pass  the  wire- wagon,  and  close  up  upon  the  bar-men.  The 
lance-men  are  marched  to  the  rear  of  the  wire- wagon. 

At  the  command — 

1.  "  Prepare  to  reel  out,"  \ 

the  director  having  been  instructed  by  the  lieutenant  as  to  the  direction  and  route  of  the 
line,  moves  forwara  rapidly  with  the  markers,  stationing  the  first  marker  at  a  point  about 
300  feet  from  the  wire- wagon.  One  of  the  wire-men  takes  the  end  of  the  wire  from  the  wire- 
wagon,  and  makes  it  fast  to  the  wheel  of  the  battery-wagon.  (Fig.  31.)  The  first  pin- 
man,  under  direction  of  the  surveyor,  marks  the  first  hole  abott  30  paces  from  the  battery- 
wagon,  a  bar-man  falls  out  to  make  it,  and  the  first  lance  is  deliverea  by  it.  The  command 
is  tnen  given — 

1.  "Reel  out" 

2.  "March." 

At  this  command  the  director  moves  forward,  taking  the  second  marker,  and  stationing 
him  at  a  second  point  on  the  route,  visible  to  the  first  marker.  The  distances  between  the 
markers  thus  placed  will  be  necessarily  regulated  by  the  topography  of  the  country.  The 
lieutenant  moves  forward ;  the  surveyor  follows  on  the  line  indioi^  by  the  markers,  and  is 
accompanied  by  two  pin-men. 

The  first  pin-man,  with  forty  marking-pins  (for  one  mile  of  line)  follows  the  surveyor, 
who  paces  the  distance  of  65  steps,  or  132  feet,  the  distance  between  poles,  and  indicates  the 
points  where  the  pin-man  shall  place  the  pins. 
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The  second  piD-man,  similarlj  equipped,  also  accompanies  the  survejor,  and  relieves  the 
first  ivhen  the  pins  of  the  latter  are  used  up. 

The  third  pin-man  takes  station  at  the  first  pin  placed. 

The  bar-men  (each  with  a  crow-bar)  follow  tne  pin-man,  making,  hy  the  side  of  each  pin 
thus  placed,  a  hole  large  enough  to  admit  the  foot  of  the  lance  easily,  and  two  feet  deep,  the 
lengtn  of  the  bar  from  point  to  shoulder  being,  the  measure,  and  the  hole  being  made,  leav- 
ing the  pin  beside  it  to  guide  the  lance-raen. 

The  lance-truck  will  follow  dose  upon  the  bar-men,  the  two  lance-men  in  the  truck 
attaching  a  spike  and  insulator  to  each  lance,  and  delivering  a  lance  so  prepared  at  each 
hole. 

The  wire-wagon  with  operators  and  two  wire-men  follows  the  lance-truck  reeling  out  tlie 
wire ;  the  first  wire-man  in  the  wagon  in  charge  of  reel,  and  the  second  wire-man  following, 
canring  wire  to  the  line  of  poles. 

The  laiice-men,  eleven  (11)  in  number,  follow  the  wire-wagon,  placing  the  wire  in  the 
insulators  and  erecting  the  lances,  taking  care  to  force  them  to  the  bottoms  of  the  holes,  and 
that  the  insulator-spikes  are  at  right  angfles  to  the  line,  and  the  insulator  properly  adiasied. 

The  third  pin-man  now  follows  the  lance-men,  and  as  the  line  is  erected  gathers  toe  pins 
and  delivers  them  to  the  pin-man,  who  sets  them,  and  who  waits  at  the  point  where  he 
placed  the  last  pin,  when  the  latter  pin-man  moves  in  double  time  to  the  front,  and  relleTes 
at  the  proper  moment  the  one  who  precedes  him. 

The  end  of  the  line  having  been  reached,  the  command  will  be  given — 

1.  "Take  station,  right,  (or  left.*') 

2.  "March." 

At  the  command  "  march,"  the  lanoe-truck  halts  and  is  passed  bjthe  wire- wagon,  which 
moves  to  take  the  position  indicated  hy  the  chief  of  section,  when  ground-connection  is 
made  hy  a  wire-man.  As  they  come  in,  the  lance-men  take  position  behind  the  lanoe-tmck, 
and  the  bar-men  and  pin-men  behind  the  wire-wagon.  The  drivers  will  then  hitch  their 
horses  and  stand  at  their  heads.    The  train  is  now  arranged  as  in  Fig.  32. 

Having  thus  formed,  the  equipments  of  bar-men  and  pin-men  are  returned  under  direction 
of  the  chief  of  section,  and  such  disposition  made  of  the  men  as  may  be  advisable,  under  his 
directions. 

Details  should  then  be  made  for  patrols  to  guard  the  line  and  make  repaire  when  neces- 
sary. Each  man  is  made  responsible  for  a  certain  portion  of  the  line  which  is  aasigpied  to 
him. 

To  recover  the  line,  the  command  is  given — 

1.  "Close  station." 

2.  "March."  ^ 

The  wire-man  removes  the  groundf-connection,  the  horses  are  hitched  to  the  wagons,  and 
the  drivers  mount. 

At  the  command — 

1.  "  Prepare  to  reel  up," 
the  wire-wagon  and  lance-truck  wheel  about  on  their  own  ground,  and  then  stand  fast.     The 
laace-men,  bar-men,  and  pin-men  are  faced  about.     (Fig.  33.) 

At  the  command — 

1.  "Reel  up," 

2.  "March," 

the  lance-men,  commencing  at  the  wire-wagon,  draw  the  lances,  free  the  wire  from  the  insu- 
lators, and  pass  the  lances  into  the  truck.  The  two  men  in  the  truck  receive  lances,  detach 
insulators,  and  return  parts  thereof  and  lances  to  their  places. 

The  wire-wagon  following,  reels  up  the  wire,  the  pin-men  assisting  the  wire-men,  and  ths 
bar-men  taking  care  that  the  wire  does  not  run  into  Kinks  or  become  entangled,  so  as  to  pre- 
vent it  from  being  readily  reeled  up.  Care  should  be  taken  that  the  lanoe-truck  and  wire- 
wagon  are  not  more  than  150  paces  apart,  and  the  lance-men  not  more  than  three  lances  in 
advance  of  the  lance-truck. 

Upon  reaching  the  central  station,  and  when  the  lance-truck  reaches  the  first  lance,  the 
lieutenant  will  command-^ 

1.  "Section." 

2.  "Halt." 

At  the  command  from  the  chief  of  train-— 

1.  "Close  station/' 

2.  "March," 

the  wire-wagon  reels  up  to  the  end  of  the  line,  passing  the  lance-truck,  and  moves  in  rear  of 
the  battery-wagon.     The  detachments  retain  their  relative  positions,  and  the  horses  are 
hitched  to  the  battery-waffon  ;  the  wire-man  detaches  the  line  from  the  battery-wagon,  and 
the  battery-man  removes  uie  ground-connection.    (Fig.  34. ) 
The  chief  of  train  then  commands — 

1.  "Form  train  front,  (right,  left,  or  rear,)" 

2.  "  March,  (or  double  time,  march,") 

when  the  detachdoente  will  be  promptly  placed  as  directed  in  the  train  formed  for  the  mardL 
The  command  "  form  train  front,  (right,  left,  or  rear,)  march,"  may  be  given  at  any  tiase 
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by  the  chief  of  train  when  it  is  Decessary  to  change  his  design  of  reeling  out,  &,c.,  provided 
the  wagons  are  near  together. 

The  general  rule  governing  the  movement  is,  that  the  director  and  markers  shall  move,  if 
necessary,  20  paces  in  front  of  the  battery-wagon  (which  is  tnrned  toward  the  proposed 
front  of  the  train)  when  the  command  **form  train"  is  given:  then,  at  the  command 
**  march,*'  the  detachments  w\ll  take  the  shortest  line  to  their  places  in  column,  in  front  of 
the  battery- wagon,  and  the  wire-wagon  and  lance-tmck  wheel  as  nearly  into  their  proper 
places  as  the  nature  of  the  ground  will  allow,  so  that  they  may  gain  them  at  once,  then 
the  train  is  moved  forward  by  the  usual  commands. 

The  train  being  in  column  en  rouUf  in  order  to  move  in  a  line  to  right  or  left,  the  chief  of 
train  will  command — 

1.  *•  In  line,  right,  (or  left.") 

2.  **  March." 

3!  "Guide  left,  (or  right.") 

At  the  first  command  tho  chiefs  of  detachments  caution  them  to  wheel  to  the  right  (or 
left.) 

At  the  second  command  each  detachment  and  wagon  turns  to  the.  right  (or  left)  and  moves 
forward  in  a  line,  the  guide  being  towards  the  director  and  markers. 

The  drivers  must  be  careful  to  preserve  their  intervals,  and  keep  the  heads  of  their  lead 
horses  dressed  on  the  line.     (Fig.  35.) 

The  train  may  be  halted  by  the  command — 

1.  "Train." 

2.  "Halt." 

The  train  being  in  line,  (either  at  a  march  or  halt,)  it  may  be  formed  in  order  of  column 
to  the  right  or  left  and  moved  forward  by  the  commands — 

1.  "In  train,  left  (or  right.") 

2.  "March." 

At  the  second  command  each  detachment  and  wagon  will  be  turned  in  the  direction  indi- 
cated and  move  forward  in  column  without  further  command. 

The  train  being  in  column,  in  order  to  change  the  march  directly  to  the  rear,  the 
command  will  be  given —  • 

1.  "Countermarch  right  (or  left.") 
.      2.  "March." 

At  the  second  command  the  detachments  and  wagons  halt,  with  the  exception  of  the 
director  and  markers,  who  wheel  about  to  the  right  (or  left)  and  move  toward  the  rear  of  the 
train,  followed  in  succession  by  the  detachments  and  wagons,  which  wheel  about  in  turn 
into  their  places  in  the  moving  column. 

When  tne  train  is  in  line  or  in  column,  and  it  is  desired  to  gain  distance  to  the  rear  with- 
out preserving  the  prescribed  formation,  the  command  will  be — 

1.  "  Train  right  (or  left)  about." 

2.  "March." 

At  the  second  command  each  detachment  will  wheel  about  to  the  right  (or  left;)  the  wag- 
ons at  a  trot  will  move  to  the  left  (or  right)  and  then  wheel  to  the  right  (or  left)  about  and 
take  walk  when  they  have  their  proper  distance.  If  this  command  be  given  when  the  train 
is  in  line,  the  ^ide  will  be  changed  when  the  new  direction  is  taken. 

The  train  being  in  march,  and  it  is  desired  to  park  it  in  the  line  of  the  direction  of  march, 
the  chief  of  train  will  command — 

1.  "  Forward  into  park.'* 

2.  "March." 

At  the  first  command  the  chief  of  section  will  command  "  right  oblique.** 
At  the  second  command,  repeated  by  the  chief  of  section,  the  director  and  markers  and 
the  detachments  oblique  ten  paces  to  the  right,  when  he  will  command — 

1.  "Left  front  into  line.** 

2.  ••March.** 

At  the  second  command  the  director  and  markers  halt,  and  the  detachments  execute  the 
prescribed  movement ;  the  battery-wagon  obliques  to  the  right,  and  moves  at  the  command 
"  march  **  to  take  the  post  ten  (]0)paces  in  the  rear  of  the  right  of  the  detachment  of  bar-men ; 
the  wire-wagon  moves  to  take  post  on  line  with  and  ten  (10)  paces  to  the  left  of  the  battery- 
wagon.  The  lance-truck  moves  into  position  ten  (10)  paces  to  the  rear,  and  in  the  center  of 
the  two  wagons,  and  halts. 

To  go  into  park  on  the  left  of  the  line  of  march  the  command  will  be  given — 

1.  •'Left  into  park." 

2.  "March." 

At  the  second  command  the  director  and  markers  and  the  detachments  wheel  to  the  left 
and,  dressing  to  the  right,  march  thirty  paces  to  the  front,  when  they  will  be  halted  by  the 
chief  of  section  and  aligned  on  the  director ;  the  wagons  continue  the  march  until  the  bat- 
tery-wagon is  opposite  uie  detachment  of  bar-men,  when  it  wheels  to  the  left  and  takes  post 
ten  (10)  paces  in  rear  of  the  right  of  that  detachment.  The  wire-wagon  and  lance-truck  fol- 
low, and  take  their  prescribed  posts  as  in  the  usual  formation.     (Fig.  36.) 

To  go  into  park  on  the  right  of  the  line  of  march  the  commands  are— 
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1.  "Rijrht  into  park." 

2.  "Mnrch;" 

and  they  are  executed  by  reverne  movements  to  those  prescribed  for  'Mefl  into  park ;"  bat 
in  this  case  the  •w^ire-wagon  will  pass  the  battery -wagon  before  turning  to  the  right. 

The  drill  being  dismissed,  the  detachments  will  be  marched  by  their  respective  chie&  to 
the  |)arade,  where  they  will  be  dismissed. 

Fig.  40  shows  the  position  of  a  full  train  in  park. 

GENERAL  DIRECTIONS  FOR  RUNNING  AND  ERECTING  A  FIELD-TELEGRAPH    LOTES. 

They  shonld  be  as  nearly  straight  as  the  circumstances  will  allow.  When  it  is  impracti- 
cable for  any  reason  to  follow  a  straight  line,  the  divergence  should  be  made  with  a  tree, 
house,  or  other  firm  support  at  the  angle,  and  this  especially  if  the  divergence  is  large, 
approaching  a  right  angle.  Should  such  support  be  unavailable,  two  or  three  lances  should 
be  set  close  together  to  divide  the  strain. 

When  following  a  road  or  highway  the  line  should  be  placed  beyond  the  ditch,  so  as  to  be 
entirely  out  of  the  way  of  trains.  When  crossing  country  the  same  object  should  be  kept 
in  view,  and  the  line  run  along  the  edge  of  timber,  or  the  brink  of  ravines,  avoiding  ^ound 
likely  to  be  selected  for  the  parking  of  trains,  or  upon  or  across  which  artillery  is  likely  to 
be  moved. 

In  crossing  broken  country  the  surveyor  should  be  careful  to  place  lances  upon  the  brink 
of  declivities  and  on  the  top  of  knolls,  in  order  that  no  ground  between  lances  shaJl  be  high 
enough  to  endanger  the  line,  should  troops  or  trains  pass  under  it. 

Cross  roads  as  seldom  as  possible,  and  when  necessary  to  do  so,  select,  if  possible,  a  point 
where  the  road  is  lower  than  the  banks  on  either  side. 

Select  ground  in  which  the  lance-holes  can  be  easily  and  quickly  made,  but  avoid  sand. 
Lances  should  be  fifty-three  (53)  steps  apart,  but  this  distance  may  be  varied  five  (5)  to  ten 
(10)  steps  to  avoid  bad  ground,  hard  clay,  rock,  or  dry  sand. 

The  sergeant  in  charge  must  see  that  the  lance-holes  are  made  of  proper  depth,  and  large 
enough  to  admit  the  foot  of  the  lance  easily. 

The  lancemen  must  force  the  lances  down  to  the  bottom  of  the  hole,  and  stamp  the  earth 
about  the  lance  to  make  it  stand  firmly  ;  the  insulator-spike  must  stand  at  right  angles  with 
the  course  of  the  line,  and  the  insulators  be  all  on  one  side  of  the  line  of  poles. 

The  wire-men  will  deliver  the  wire  from  the  reel  only  as  fast  as  the  wagon  moves,  allQw- 
ing  no  slack,  in  order  that  when  lifted  on  the  lances  it  shall  be  tight  and  not  hang  in  loose 
ciutes. 

Clamp-hook  insulators  should  be  put  on  every  fourth  pole,  and  on  the  poles  next  to  a 
telegraphic  instrument. 

> 
Form  far  inspection  and  review  for  section  train. 

FORM  FOR  REVIEW.  ^ 

The  train  will  be  conducted  to  the  ground  appointed  for  the  review  by  the  chief  of  train, 
and  formed  **  in  line  right,  (or  left,)"  facing  the  stand  of  the  reviewing  officer,  with  tha 
director  and  markers  on  the  right. 

The  chief  of  train  takes  bis  place  twenty  (20)  paces  to  the  front  and  center  of  the  trun, 
facing  from  it ;  the  chief  of  section  six  (6)  paces  to  the  front  and  center  of  the  line  of  de- 
tachments.    (Fig.  37. ) 

At  the  approach  of  the  reviewing  officer,  he  is  received  by  the  chief  of  train  by  an  indi- 
vidual salute,  and  the  latter  advances,  faces  the  train,  and  commands — 

1.  "Prepare  for  review." 

2.  *'  Detachments  to  the  rear,  open  order." 

3.  **  March." 

At  the  command  **  march,"  the  director  and  markers  and  drivers  dismount  and  stand  at 
the  heads  of  their  horses.  The  chief  of  train  and  chief  of  section  will  remain  moonted  if 
the  inspector  is  mounted. 

The  chief  of  section,  after  dressing  the  front  and  rear  ranks  of  the  detachments,  letoms 
to  his  place  in  line,  when  the  chief  of  train  commands — 

1.  "Front." 

He  will  then  accompany  the  reviewing  officer  along  the  front  of  the  train  from  right  to 
left,  along  the  rear  back  again  to  the  right  and  front,  and  take  bis  post. 

As  soon  as  the  reviewing  officer  takes  his  stand,  the  chief  of  train  faces  about  and  com 
mands — 

1.  "Close  order." 

2.  "March." 

At  the  second  command  the  ranks  are  closed,  and  the  director  and  markers  mount.    The 
commands  will  then  be  given — 
1.  "To  pass  in  review." 
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• 

2.  "In  train, right." 

3.  "March." 

The  chief  of  train  then  takes  his  place  three  (3)  paces  in  firont  of  the  director  and 
markers,  and  conducts  the  colamn  in  review  past  the  reviewing  officer,  the  right  guides  or 
chiefs  of  detachments  passing  within  six  (6)  paces  of  the  latter.  The  chief  of  train  leaves 
the  head  of  column  after  saluting  the  reviewing  officer,  and  remains  at  his  side  until  the 
train  passes,  when  he  will  again  take  charge,  and,  if  required,  pass  the  train  again,  in  douhle 
time.     When  the  train  passes  in  double  time  no  salutes  will  be  given. 

Having  finally  arrived  upon  the  ground  where  the  line  was  first  established,  it  will  again 
form  by  the  command — 

1.  "In  line,  left." 

2.  "March."  m 

3.  »'Halt." 

4.  "Right  dress." 

5.  "Front" 

The  chief  of  train  then  takes  his  post  and  reports,  saluting  as  before. 
The  change  of  direction  in  passing  in  review  will  be  indicated  by  fixed  guidons,  or  use  of 
the  mounted  markers. 
If  the  ceremony  terminates  with  a  review,  the  train  is  at  once  parked  and  dismissed. 

FORM  FOR  INSPECTION. 

If  an  inspection  is  to  follow  the  review,  the  chief  of  train  will  command — 

1 .  "  Prepare  for  inspection .  *  * 

2.  "  In  train,  right*' 

3.  "March." 

4.  "Halt" 

5.  "Detachments,  rear,  open  order." 

6.  "March." 

7.  "Front" 

At  the  third  command,  the  detachments  and  wagons  will  be  wheeled  to  the 'right  and  move 
forward  in  column. 

The  fourth  command  will  be  given  as  soon  as  the  wagons  g^n  their  places  in  column, 
covering  as  little  ground  as  possible,  when  the  lieutenant  will  take  post  three  (3)  paces  in 
front  of  his  section. 

The  chief  of  section  takes  his  place  six  (6)  paces  from  the  head  of  the  column.  The 
director,  and  markers,  and  drivers  aismount.  At  the  sixth  command,  when  the  detachments 
are  (Fig.  38)  brought  to  "rear,  open  order,"  the  chiefs  of  detachments  remain  at  the  right 
of  the  front  rank  of  their  detachments. 

The  inspector,  commencing  at  the  head  of  column,  regularly  inspects  the  detachments 
and  wagons  in  succession,  and  as  soon  as  he  has  finished  the  ranks  will  be  closed  by  the 
chief  of  train,  and  unless  a  drill  is  ordered  the  train  will  be  at  once  dismissed. 


Chapter  X. 

The.  lines  being  erected,  the  offices  must  be  anranged  for  the  transaction  of  business,  and 
in  case  of  field  or  flying  telegraphs  this  is  a  plain  matter,  the  description  of  the  wagons  of 
the  train  and  direction  for  use  already  given  having  covered  the  ground.  At  the  central 
station  or  battery-wagon  the  ground-bar  is  connected  to  the  zinc  or  negative  pole  of  the 
battery ;  the  copper  or  positive  pole  is  connected  to  one  of  the  screw-posts  of  the  instrument 
and  the  line  wire  to  the  opposite  screw-post  At  the  outer  station  the  connections  are  the 
same,  except  that  the  zinc  pole  of  the  batterv  is  connected  to  line>wire  (through  the  instru- 
ment) and  the  copper  pole  to  the  ground.  At  an  intermediate  station,  if  any  exists,  there 
is  no  ground-connection,  the  line-wire  being  cut  and  the  instrument  inserted  so  that  it  forms 
part  of  the  circuit 

Upon  permanent  lines,  where  the  ordinary  Morse  instruments  are  used,  the  combination 
of  the  main  and  local  circuits  makes  the  arrangement  of  the  offices  somewhat  more  difficult, 
and  a  few  plain  directions  may  be  needed,  in  a  terminal  office  the  battery  having  been 
placed  in  position  and  the  ground-connection  made,  a  wire,  equal  in  conducting  capacity  to 
the  ground-wire,  runs  to  the  switch-board  in  the  instrument  or  operating-room.  From  the 
switch-board  as  many  wires  as  there  may  be  lines  to  be  worked,  run  to  the  several  instru- 
ment-tables connecting  through  the  relay  and  key  of  each,  and  return  throuj^h  the  switch- 
board to  the  line-wires.  Under  each  table,  or  in  some  convenient  place,  is  erected  a  local 
battery,  the  wires  from  which  connect  through  the  magnets  of  the  sounder  and  the  "points" 
of  the  relay.  At  intermediate  offices  the  iMbttery  and  ground-connection  are  left  out,  the 
line- wires  connect  through  relay  and  key,  and  the  local  wires  are  run  as  in  the  terminal 
offices.    At  intermediate  offices,  on  both  field  and  permanent  lines,  ground-connections 
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should  be  prepared  and  in  readiness  for  use  in  testing  the  lines  or  to  enable  the  office  to 
work  to  or  with  that  terminal  office  to  which  the  connection  by  line-wire  is  perfect  in  case  of 
a  break  in  the  line.  This  will  be  shown  in  the  directions  for  testing.  Orainarily,  on  mili- 
tary lines  the  switch-boards  will  be  unused,  the  line-wire  run  directly  to  the  instrument  on 
one  side  and  the  wire  from  the  battery  to  the  opposite,  the  switch-board  being  a  conveiuenoe 
merely  and  not  a  necessity.  The  fundamental  conditions  are  that  the  line-wires  be  so  con- 
nected that  the  current  generated  by  the  main  battery,  and  flowing  through  them,  shall 
pass  through  the  magnet  of  the  relay  and  the  insulated  post  and  circuit-closer  of  the  key. 
and  that  the  local  wires  be  so  connected  that  the  current  of  the  local  battery  must  pass 
through  the  magnet  of  the  sounder  and  the  "  points  "  of  the  relay.  If  these  are  fulfilled  the 
office  is  ready  for  business. 

The  alphabet  used  is  the  ''General-Service  Code  "  of  the  ^my  and  Nary,  and  the  signal- 
numerals  thereof  are  transmitted  by  blows  of  the  key,  like  the  dots  of  the  Morse  alphabet, 
one  blow  indicating  the  numeral  1,  and  a  double  blow  (two  blows  made  without  interval) 
the  numeral  2.  It  is  received  by  sound,  the  stroke  of  the  armature  of  the  magnet  making 
the  sound. 

Written  with  pen  or  pencil,  the  code  is  this: 


Alphabet. 

Flag-code. 

Telegraph. 

A 

22 

•  •    •  • 

B 

2112 

.  •      •      «    •  • 

C 

121 

•    •  •      • 

D 

222 

•  •    •  •    •  • 

E 

12 

•    •  • 

F 

2221 

•  ■    •  •    •  •      • 

G 

2211 

.    •          a   •               .                • 

H 

122 

•          ■    •          •   • 

I 

1 

J 

1122 

•               •          •    •          ■   • 

K 

2121 

•   •               •          ■    •               • 

L 

221 

•    .          *   •                ■ 

M 

1221 

.          •    •          •   •                • 

N 

11 

0 

21 

•    ■               • 

P 

1212 

•          •   •               .          •    ■ 

Q 

1211 

•          •   •               •               • 

R 

211 

•    •               •                • 

S 

212 

•    .                •          •   • 

T 

2 

U 

112 

V 

1222 

•          «    .          •   •          •   • 

W 

1121 

•               •           •   •               • 

X 

2122 

•   •               ■          •   •          ■    • 

Y 

HI 

Z 

2222 

•    •          ••          ••          •■ 

ing 

2212 

•   •          •   •               ■           ft    • 

tion 

1112 

& 

1111 

1 

21112 

.ft               •               •               ft          ft   ft 

2 

12221 

ft          ••          ft*          ftft                ft 

3 

22122 

•    ft          ftft               ft          ftft          •• 

4 

22212 

•    ft          ft*          ••               •          •• 

5 

22221 

•   ft          ••          ••          ••               • 

6 

12222       ' 

•          ••          ftft          ftft          •• 

7 

1J222 

•            •        ft.        ftft        m  t 

8 

11112 

9 

J 1211 

ft            ft        ft  ft             .            ft 

0 

22222 

Three  blows  or  strokes,  without  interval,  is  full  stop,  and  is  the  only  punctuation-mark 
used. 

The  points  or  dots  in  the  above  code  represent,  as  has  been  said,  sound8,tbe  single  dots 
single  blows  of  the  key  in  sending  or  of  the  armature  in  receiving  signals,  and  the  doable 
ones  double  blows.  It  must  be  borne  in  mind  that  the  instrument  makes  two  sounds  for 
each  stroke  of  the  key,  one  by  the  forward  motion  of  the  armature,  corresponding  to  the 
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stroke  of  the  key,  and  a  second  by  the  backward  motion  of  the  armature,  which  occurs 
when  the  key  is  raised  or  opened.  Thus  the  signal-numeral  ],  which  is  represented  in  the 
printed  code  by  one  dot,  is  heard  by  the  operator  as  the  sound  of  two  blow's,  (differing  in 
tone,)  the  numeral  2  by  four  such  sounds,  (two  of  each  tone,)  and  the  3  by  six.  It  will  be 
seen  that  the  blows  of  the  forward  motion  only  are  significant,  those  of  the  backward  motion 
being  the  result  of  a  *' return  to  position"  by  the  armature.  The  spaces  between  them  rep- 
resent intervuls  of  time  equal  to  those  occupied  in  giving  the  blows.  In  combining  tne 
alphabetic  signals  to  form  words  this  interval  must  be  increased.  The  rule  of  practice  is 
this  :  Whatever  the  rate  of  signaling,  the  time  occupied  in  giving  the  stroke  is  tne  unit  of 
time.  Between  the  signal-numerals  of  any  combination  allow  one  unit  of  time  to  intervene. 
Between  letter-combinations  (including,  of  course,  abbreviations  and  numerals)  allow  two 
units  ;  between  words,  four  units. 

Messages  can  be  sent  in  this  code  at  from  fifteen  to  eighteen  words  per  minute,  but  ten 
words  per  minute  is  a  good  rate  of  speed,  and  as  much  as  is  safe,  if  tne  message  is  enci- 
phered. 

The  blows  of  the  key  must  be  firmly  and  evenly  made,  especial  care  being  taken  to  avoid 
nervousness  and  haste,  which  produce  uncertain  sounds  and  confuse  the  receiver.  Five 
words  per  minute,  which  the  receiver  can  read  without  "breaking"  or  calling  for  repetitions, 
is  a  better  rate  and  will  accomplish  more  in  an  hour  than  double  or  treble  that  rate  inter 
rupted  by  breaks  and  frequent  repetitions,  not  to  mention  the  liability  to  error,  which  increaseb 
rapidly  as  the  rate  of  transmission  is  accelerated. 

Each  office  or  station  will  be  known  by  a  signal  peculiar  to  itself,  which  is  its  **  call,"  and 
each  operator  by  a  personal  signal,  (usually  tbe  initial  of  the  name  of  the  person.) 

When  a  message  is  received  at  one  station  for  transmission  to  another,  the  operator  on 
duty  will  "cair"the  station  wanted,  by  repeating  its  signal  four  times,  and  then  that  of 
his  own  station,  and  continuing  until  the  signal  is  perceived  and  answered.  The  answer  is 
given  by  the  operator  on  duty  at  the  called  station  by  opening  the  circuit,  upon  which  the 
caller  closes,  and  the  called  station  signals  G.  A.  and  the  signal  of  the  station.  The  opera- 
tor who  called  then  forwards  the  message,  and  concludes  by  sending  his  own  personal  signal. 
The  operator  receiving  the  message  acknowledges  the  receipt  thereof  by  signaling  0  K.  and 
hispersonal  signal. 

When  not  in  use,  that  is,  when  no  one  is  signaling,  all  the  circuit-closers  are  closed — placed 
in  contact — so  that  the  battery-current  finds  an  uninterrupted  path,  and  flows  constantly, 
keeping  all  the  magnets  active.  This  is  necessary  in  order  that  the  line  may  be  ready  tor 
use  by  any  station,  whether  terminal  or  intermediate,  upon  it;  and  to  understand  how  this 
necessity  arises,  it  is  necessary  to  comprehend  the  relation  of  the  parts  of  the  line  to  each 
other  and  the  manner  in  which  the  sounds  are  produced. 

The  batteries  furnish  the  current,  which  is  the  power  by  which  the  signals  are  made,  the 
conducting-wiies  carry  this  current  to  the  points  which  it 'is  desired  to  connect,  and  the 
instruments  are  the  devices  by  which  the  current  is  manipulated  so  as  to  form  signals,  and 
by  which  these  signals  are  made  intelligible  to  the  eye  or  ear  of  the  receiver. 

The  key  has  already  been  described  and  its  offices  indicated,  as  also  the  receiving-instru- 
ment ;  but  the  essential  portion  of  any  such  instrument,  relay,  sounder,  oi  field-instrament — 
the  electro-magnet — must  be  thoroughly  understood  by  the  student. 

An  electro-magnet  is  composed  of  a  soft  iron  core,  usually,  though  not  necessarily,  ap- 
proaching a  horseshoe  form,  around  which  is  coiled  an  insulated  conductor.  When  an  elec- 
tric current  is  transmitted  through  the  conductor  the  iron  core  becomes  magnetic,  and  con- 
tinues magnetic  as  long  as  the  current  continues  to  flow,  losing  that  property  again,  quickly, 
upon  the  cessation  of  the  current. 

The  batteries  and  ground-connections  being  at  either  end  of  the  line,  all  the  instruments 
intervening,  it  will  be  seen  that  when  all  keys  are  closed  (i.  e.,  circuit-closers  in  contact)  the 
current  is  constantly  flowing,  and  the  iron  cores  of  all  instruments  magnetic.  It  follows 
that  by  the  opening  of  any  one  key  (circuit-closer  not  in  contact)  the  circuit  or  path  of  the 
current  is  interrupted  or  broken,  the  current  ceases  to  flow,  and  the  cores  are  demagnetized. 
As  it  is  by  the  alternate  magnetization  and  demagnetization  of  these  cores,  made  recog- 
nizable by  the  motion  of  the  armatures,  that  signals  are  transmitted,  the  necessity  for 
placing  the  circuit-closers  in  contact  (in  telegraphic  phrase  ** closing  the  key")  becomes 
apparent.  It  may  be  further  seen,  that  while  all  the  offices  on  any  line  may  receive  at  the 
same  time  what  any  one  may  be  transmitting,  only  one  operator  can  be  transmitting,  and, 
therefore,  the  necessity  for  a  careful  adjustment  of  the  instrument  by  the  operator,  constant 
attention  thereto  at  all  times,  and  especially  before  attempting  to  transmit  signals. 

By  **  adjustment  "  is  meant  such  a  regulation  of  the  distance  between  the  poles  of  the 
electro-magnet  (i.  e.,  the  ends  of  the  iron  core)  and  its  armature,  and  of  the  tension  of 
the  armature  spring,  as  that  the  armature  shall  obey  the  attraction  of  the  magnet  when  that 
force  is  e^^cited  by  the  flow  of  the  current,  and  move  to  the  front  contact  promptly,  while 
the  tension  of  the  spring  shall  be  sufficient  to  overcome  the  residunl  magnetism  of  the  iron, 
and  any  attraction  which  may  result  fioni  the  flow  of  current  consequent  on  defective  insu- 
lation, and  withdraw  the  armature  to  the  back  contact  upon  the  opening  of  any  key. 

By  the  phrase  "  residual  magnetism  "  allusion  is  made  to  the  fact  thatihe  attractive  power 
of  the  iron  is  developed  gradually,  and  gradually  lost,  so  that  in  ordinary  signaling  the  force 
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of  attraction  generated  bj  one  sig^nal-impulse  is  not  entirely  discharged  or  dissipated  before 
the  succeeding  impulse  is  commenced,  the  result  being  that  the  iron  is  at  all  times  magnetic ; 
strongly  so  wneu  the  current  is  flowing,  and  weakly  in  the  intervals.  This  weak  attraction 
is  called  "residual  magnetism,"  and  must  be  counterbalanced  by  theelasticity  of  the  spring. 
In  addition  to  the  residiial  magnetism,  the  spring  must  overcome  any  attraction  of  the  mag- 
net, resulting  from  escape.  On  all  lines  of  any  considerable  length,  a  portion  of  the  cur- 
rent passes  to  the  earth  through  or  over  the  supports,  or  at  points  of  accidental  contact  with 
trees,  buildings,  &c.  This  flow  develops  the  magnetism  of  the  iron  in  proportion  to  its 
amount;  and  this  attraction  must  also  (as  has  been  said)  be  balanced  by  the  tension  of  the 
spring. 

As  these  forces  are  both  variable  the  closest  attention  is  required,  and  frequent  tests 
must  be  made  by  the  operator  to  be  certain  that  the  instrument  is  properly  adjusted.  On  a 
ine  which  is  well  insulated,  having  little  loss  by  escape,  the  adjustment  will  be  compara* 
tively  easy,  the  difference  to  be  guarded  against  being  that  in  the  rate  of  speed  by  different 
signalists.  If  a  large  interval  is  allowed  between  the  signals,  giving  time  for  the  discharge 
of  the  magnetism  of  the  cores,  the  signals  will  be  clear  with  a  low  tension  of  the  spring;  ijf, 
on  the  contrary,  the  signals  follow  each  other  rapidly,  a  higher  tension  will  be  necessary  to 
overcome  the  residual  magnetism.  A  safe  rule  is  to  adjust  high  enough  to  get  the  quickest 
signals  distinctly.  Upon  a  badly-insulated  line  the  matter  is  more  difiicult.  In  this  case 
the  adjustment  necessary  to  get  the  signals  from  the  distant  station  may  be  so  high  as  to 
prevent,  or  render  difficult,  the  reception  of  the  signals  made  by  a  nearer  station.  Supposes 
line  with  two  terminal  and  three  intermediate  stations,  equidistant,  which  Iose.s  by  defect- 
ive insulation  three-fourths  of  the  current  generated  by  its  batteries,  the  loss  being  distrib- 
uted equally  over  its  whole  length.  The  opening  of  the  key  at  one  terminal  leaves  the  instru- 
ment at  the  other  still  acted  upon  by  three-fourths  of  its  battery^urront,  which  flows  out  at 
the  points  of  escape,  and  to  recognize  the  signals  the  adjustment  must  be  high  enoucb 
to  balance  three-fourths  of  the  power  of  the  magnet  as  excited  bv  the  battery-current.  At  toe 
station  next  nearer,  the  opening  of  the  key  would  cut  off  the  one-fourth  of  the  current 
which  goes  to  ground  at  the  terminus,  and  in  addition  thereto  one-fourth  of  the  esc-ape, 
as  one-fourth  of  the  line  lies  beyond  it.  At  the  middle  station  the  open  key  would  cut  o€ 
one-half  ihe  escape,  and  at  the  third,  or  nearest  intermediate  station,  three-fourths  of  the 
escape,  in  addition  to  the  one-fourth  that  would  go  through  ;  and  thus  is  rendered  necessary 
a  different  adjustment  to  enable  the  operator  at  the  one  terminal  to  work  with  the  other  and 
with  each  of  the  intermediate  stations.  Practice  only  can  give  the  operator  skill  in  Uiis 
respect,  and  too  much  attention  can  scarcely  be  given  it,  as  from  want  of  skill  in  adjusting 
arises  much  of  the  delay  in  transmission  of  messages,  interference  with  each  other  by 
operators,  misunderstanding  of  signals,  &c. 


Chapter  XI. 

Telegraph-lines  are  subject  to  three  contingencies  which  may  impede  or  prevent  the  trans- 
mission ot  signals.  These  are  the  breaking  of  the  conductor,  by  which  the  transmission  of 
the  signals  will  be  prevented  ;  the  loss  of  current  by  contact  with  the  ground,  (or  with  other 
conducting  bodies  which  connect  with  the  ground,)  which  will  render  the  transmission  of 
signals  difficult  in  proportion  as  the  loss  of  current  is  greater  or  less  ;  and  contact  betweea 
two  wires,  by  which  the  signals  passing  upon  either  may  interfere  with  and  confuse  those  of 
the  other.  The  first  are  known  as  breaks,  the  second  as  grounds,  (total  or  partial,)  and  the 
third  as  crosses. 

The  operation  necessary  to  determine  what  the  fault  is,  when  one  is  found  to  exist,  an^ 
where  it  is,  in  order  to  direct  concerning  its  removal,  or  to  devise  means  of  avoiding  or  over- 
coming the  difficulty  of  signaling,  is  called  testing. 

This  may  be,  and  on  long  lines  without  intermediate  stations,  whether  aerial,  subterranesB. 
or  submarine,  necessarily  is,  performed  by  the  aid  of  a  galvanometer  and  artificial  resistance. 
These  methods  are  many,  and  are  capable  of  locating  and  defining  a  fault  with  great  cer- 
tainty and  exactness,  by  comparing  the  known  resistance  with  the  unknown,  but  as  the  del- 
icate instruments  and  apparatus  are  unfit  for  military  service,  and  the  condiUons-precedeat 
necessary  to  testing  in  this  manner  generally  wanting  on  military  lines,  the  student  is  in- 
ferred to  more  elaborate  works  for  knowledge  thereof,  and  the  common  methods  of  testing 
with  the  ordioary  instruments  only  will  be  contridered.  If  a  line  be  broken,  and  the  broken 
ends  of  the  wire  prevented  from  falling  to  the  ground,  or  having  fallen  rest  on  diy  earth 
or  sand,  the  apparent  result  will  be  a  stoppage  of  the  battery-current,  made  appreciable  bj 
the  non-action  of  the  magnets  at  the  adjustment  in  use  previous  to  the  breaking*  of  the  wife. 
Attempts  to  adjust  the  magnets  to  the  new  condition  will  show  no  current  if  the  accidental 
connection  to  earth  be  very  slight,  and  in  any  case  only  such  as  is  due  to  escape,  over-de- 
fective insulation^  and  the  imperfect  contact  at  the  break.  The  work  of  locating  such  fiMilts 
lies  with  the  intermediate  offices.  When  the  power  of  the  magnet  is  much  reduced  or  lost 
at  any  station  intermediate  between  the  termini  of  a  line,  the  operator  should,  by  placing  his 


CHIEF   SIGNAL-OFFICER. 


629 


^ound-wire  in  connection  with  the  line  on  one  side  or  the  other  of  his  instrument,  ascertain 
in  which  direction  the  fault  lies.  If  with  the  ^ound-wire  on  one  side  he  finds  the  power 
of  the  maenet  restored,  the  fault  is  beyond  the  ground- wire.  If  with  the  ground-wire  on  the 
opposite  side  he  receives  a  feeble  current,  indicated  bj  a  weak  action  of  the  magQet,  the  line 
is  on  the  earth,  but  not  brolcen.  If  no  current  is  receired  the  line-wire  is  broken.  If,  after 
testing  on  each  side,  no  effect  is  found,  (the  magnet  remaining  inactive.)  the  probability  is 
that  the  fault  is  in  the  testing-office,  and  it  should  be  at  once  cut  out,  and  carefully  inspected 
and  tested.  Fig.  39  is  a  diagram  of  a  line  with  four  stations,  broken  betw.een  the  interme- 
diate or  *'  way  "  stations.  It  will  be  seen  that  there  are  formed  by  the  use  of  the  ground- 
wires  at  the  way  stations  two  separate  circuits,  one  from  A  to  B,  the  power  furnished  by  the 
battery  at  A,  and  one  from  C  to  D,  the  battery  at  D  furnishing  the  power. 


Fig.  39. 
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Were  the  line  not  broken,  but  merely  thrown  upon  moist  earth  at  the  same  point,  the  re- 
sult would  bo  the  same,  practically,  without  the  use  of  the  ground-wire,  the  earth-contact 
acting  as  ground. 

Breaks  are  usually  the  result  of  violence  to  the  lino- wire,  but  occur  not  infrequently  in 
offices  by  the  carelessness  of  an  operator  in  not  closing  his  circuit  after  working,  or  by  the 
loosening  of  a  binding-screw  about  the  instrument  or  switch.  The  fine  wire  of  which  the 
coils  of  the  magnets  are  made  is  sometimes  burned  off  by  atmosph<)ric  electricity,  with  the 
same  result.  , 

When  a  break  has  been  improperly  repaired,  as  by  making  a  **  hook-joint,"  (so  called,) 
by  which  the  conducting  capacity  of  the  line  is  but  partially  restored,  the  result  is  the  same 
as  though  additional  wire  had  been  attached  ;  the  battery-current,  encountering  more  resist- 
ance, excites  the  magnet  less  powerfully,  and  the  transmission  of  signals  is  less  prompt  and 
certain.  This  fault  may  be  found  in  the  same  manner,  or  if  there  be  more  than  one  wire  the 
device  of  cross-connecting  them  may  be  made  use  of. 

Fig.  40  represents  a  line  having  two  conductors  and  intermediate  stations.  A  partial 
disconnection  exists  at  F  in  No.  2  wire,  which,  by  ccoss-connection  at  A  and  B,  is  shifted 
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Fig.  40. 
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into  No.  ]  wire  at  the  terminals,  showing  that  it  is  between  the  cross-connectionB.  It  will 
be  seen  that  any  fault  except  a  cross  (which  affects  both  wires  alike)  can  be  tested  for  in 
the  same  manner. 

Grounds  are  tested  for  by  a  terminal  station  by  calling  the  most  distant  station  and  noting 
the  strength  of  the  current,  (by  its  effect  on  the  magnet,)  when  the  circuit  is  left  open,  and 
the  tension  of  adjustment-spring  necessary  to  get  signals  clearly  from  the  distant  office,  and 
by  comparison  with  the  results  of  the  same  experiments  with  the  other  stations  in  succession. 
When  the  open  key  shows  only  the  ordinary  amount  of  escape,  and  the  signals  come  clearly 
at  the  ordinary  adjustment,  the  fault  is  passed.  If  the  change  is  sudden,  the  current  is 
escaping  principally  at  one  point  between  the  last  station  which  required  a  "  hij^h  "  ad- 
justment and  the  first  which  worked  on  a  lower.  If  the  change  is  gradual,  as  station  after 
station  is  tested  with,  the  fault  is  a  general  defect  in  insulation,  broken  or  faulty  insulators, 
or  contact  with  trees,  shrubs,  &c. 

Crosses  may  occur  between  the  wires  of  an  intersecting  line,  in  which  case  they  can  be 
tested  for  by  the  same  methods  as  those  employed  to  locate  grounds ;  or  between  parallel 
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wires  of  the  same  line.  When  the  latter  Ib  the  case  the  terminal  station  conducting  the  test 
should  direct  the  other  terminal  station  to  open  circuit  on  one  of  the  wires,  and  each  of  the 
intermediate  stations,  one  after  the  other,  commencing  with  the  most  distant,  to  make  sig- 
nals on  the  wire  which  remains  closed.  As  long  as  the  cross  is  between  the  operator  making 
the  signals  and  the  testing-terminus  the  signals  will  come  on  both  wires,  but  as  soon  as  the 
cross  is  more  distant  than  the  signaling  operator,  they  will  come  on  the  one  in  which  they 
are  made  onlj,  the  other  remaining  closed. 

If  one  of  tne  wires  only  is  in  the  way  stations,  the  testing  terminals  can  made  a  loop-iest 
by  directing  the  other  terminus  to  open  circuit  on  both  wires,  and  connecting  one  of  them 
to  earth  outside  the  battery.  Signals  made  at  the  testing-station  will  then  go  out  on  one 
wire  to  the  cross  and  back  on  the  other  to  earth,  and  the  cross  will  be  found  beyond  the 
farthest  station  that  hears  the  signals.  All  stations  beyond  the  cross  will  have  open  circuit, 
or  no  current 

While  a  cross  exists  one  wire  should  be  kept  open  in  order  that  the  other  may  work 
uninterruptedly ;  or,  having  located  it,  let  the  stations  on  either  side  disconnect  the  line-wire 
from  their  instruments  on  the  side  next  the  "  cross,"  and  substitute  a  ground-wire.  The  ter- 
minus can  then  use  one  wire  *' through,*'  and  each  can  reach  ^the  way  stations  between 
itself  and  the  fault  by  the  ends  of  the  divided  wire. 


Paper  B. 


INSTRUCTIONS  TO  OBSERVER-SERGEANTS,  8IGNAI/-8ERVICE,  ON  DUTY 
AT  STATIONS  OF  OBSERVATION,  UNITED  STATES  ARMY,  AND  KEPORT 
PREPARED  UNDER  THE  DIRECTION  OF  THE  CHIEF  SIGNAL-OFFICER 
OF  THE  ARMY. 

INSTRUCTIONS. 

I.  Each  observer,  upon  arriving  at  his  station,  will  immediatelv  proceed  to  secure  a  room 
suitable  for  office  purposes  and  the  storage  of  instruments  and  other  United  States  property 
in  his  charge.  This  room  must  be  in  the  immediate  vicinity  of  the  telegraph  office  charged 
with  the  transmission  and  receipt  of  the  weather  reports,  and  should  be  in  the  upper  story 
of  a  building,  and  contain  at  least  one  window  facing  the  north.  In  all  cases  he  wiU 
endeavor  to  get  permission  to  occupy  the  roof  of  this  building  for  the  necessary  exposure  of 
his  instruments,  and,  at  stations  specially  designated  by  the  Chief  Signal-Officer,  for  the 
erection  of  an  instrument-room,  in  accordance  with  plans  furnished  by  this  Office.  When 
such  permission  cannot  be  obtained,  or  a  suitable  roof  found,  and  at  all  stations  not  desig- 
nated as  above,  an  instniment  shelter  will  be  constructed  similar  to  the  one  described  in  the 
Smithsonian  directions  for  taking  meteorological  observations,  as  follows  : 


CHIEF   SIGNAL-OPFICEK. 


631 


Select  a  window  fronting;  the  north ;  remove  the  lattice-blinds,  if  there  be  any,  and  along 
the  exterior  jambs  of  the  window  place  perpendicularly  two  pieces  of  lattice- work  (a  6,  6,  b'^ 
projecting  to  a  distance  of  from  twenty  to  twenty-foar  inches  from  the  panes.  At  half  this 
distance,  ten  or  twelve  inches  from  the  panes,  and  at  the  height  of  the  eye  of  the  observer, 
when  in  the  chamber,  pass  from  one  end  of  the  shelter  to  the  other  two  small  wooden  trans- 
verse bars  (c  d^  d  d', )  each  an  inch  broad,  for  the  purpose  of  supporting  the  instruments.  Upon 
the  outer  edge  of  the  sides  fasten,  in  the  usual  way,  (H  H,)  the  latticed  blinds  which  were 
removed  from  the  jambs,  or  two  others  provided  for  the  purpose.  That  blind  behind  which 
the  instruments  are  to  be  placed  is  to  serve  as  a  screen,  and  must  be  fastened,  almost 
entirely  closed,  so  as  to  make  a  little  more  opening ;  the  other  may  remain  open,  to  allow  a 
free  access  of  air  and  light,  and  need  not  be  closed  except  in  great  storms.  The  whole 
must  be  covered  with  a  small  inclined  roof  ot  boards,  (B  £,)  placed  at  least  fifteen  or  twenty 
inches  above  the  instrument.  The  lower  part,  (J  J, )  or  the  basis,  may  remain  open,  unless 
the  shelter  is  within  ten  feet  of  the  ground,  in  which  case  the  bottom  will  be  covered  with 
slats  two  inches  wide,  placed  one  inch  apart. 

The  building  selected  should  be  detached  from  other  buildings,  and,  where  this  cai;inot  be 
had,  should  be  higher  than  those  surrounding  it. 

Too  much  attention  cannot  be  given  to  the  proper  setting  up  of  the  instruments  and  their 
protection  from  local  influences. 

2.  An  observer,  upon  arriving  at  his  station,  will,  as  soon  as  practicable,  put  himself  in 
communication  with  the  board  of  trade,  chamber  of  commerce,  board  of  underwriters,  and 
such  other  bodies  as  may  desire  to  co-operate  with  this  Office  in  its  efforts  to  make  the 
service  locally,  as  well  as  generally,  useiul.  If  meteorological  committees  have  not  been 
appointed  by  any  or  all  of  these  bodies,  their  appointment  should  be  urged  as  a  matter  of 
special  importance,  and  the  committees  requested  to  place  themselves  in  communication  with 
the  Chief  Sienal  Officer.  He  will  also  communicate  with  such  colleges,  scientific  associa- 
tions, and  other  institutions  of  learning  as  may  be  located  at  or  near  his  station,  and  will 
explain  to  their  officers  and  members  tUe  nature  and  object  of  his  duties,  and  invite  their  co- 
operation. He  must  bear  constantly  in  mind  that  it  is  expected  he  will  use  every  effort  in 
his  power  to  render  his  office  of  the  greatest  public  utility. 

3.  The  office-furniture  will  be  of  the  plainest  kind,  and  consist  only  of  such  articles  as  are 
absolutely  necessary  for  the  proper  transaction  of  business.  The  room,  furniture,  and  instru- 
ments must  be  kept  neat  and  clean  at  all  times,  and  always  prepared  for  inspection. 

4.  The  regular  reports  from  station will  commence  with  the  morning  report  of , 

and  from  and  afler  that  date  three  observations  will  be  made  daily,  and  transmitted  by  tele- 
graph, to ,  and  three  observations,  at  different  hours,  for  transmission  by  mail  weekly 

to  this  Office. 

.5.  The  observations  for  telegraphic  transmission  will  be  taken  daily  at a.  m., p. 

m.,  and p.  m.,  (local  time,)  and,  after  the  proper  corrections  are  made,  will  be  entered 

on  Form  5,  supplied  by  this  Office,  and  also  in  the  daily  record  of  observations  and  the  record 
of  bulletins,  and  a  weekly  record  of  them  on  Form  4  will  be  sent  to  this  Office.  The  instru- 
ments will  be  read  in  the  following  order : 

].  Barometer.  3.  Thermometer.  3.  Hygrometer. 

4.  Anemometer.  5.  Anemoscope.  6.  Kain-gauge. 

6.  The  reports  will  be  handed '  by  the  observer  in  person  to  the  operator  charged  with 

their  transmission,  in  the  order  and  at  the  times  named  below,  viz :  Report  No.  J ,  at 

a.  m. ;  report  No.  2,  at p.  m. ;  report  No.  3,  at p.  m. 

7.  Observers  must  be  at  the  telegraph-office,  with  the  reports  carefully  and  plainly  written 
out  in  duplicate,  ten  minutes  before  the  hours  named  above,  in  order  that  the  operator  may 
be  notified  in  time  to  prepare  for  their  transmission,  and  must  obtain  the  signature  of  the 
operator  to  both  copies  of  each  report,  with  the  exact  time  of  receipt  by  him.  They  will  also 
furnish  the  manager  of  the  office  with  a  plainly  written  or  printed  list  of  stations  (with  their 
proper  telegraphic  numbers)  from  which  reports  are  to  be  received  at,  and  also  of  those  to  be 
sent  from,  his  office,  with  the  names  of  the  stations  ta  which  they  are  to  be  sent.  If  reports 
are  to  be  transferred  or  selected  for  transfer  at  any  station,  the  observer  at  that  station  must 
personally  attend  to  such  transfer  or  selection,  unless  prevented  by  sickness  or  other  extraor- 
dinary cause.  To  provide  against  such  an  event,  he  must  so  arrange  with  the  manager 
that  the  roj^ular  transmission  of  reports  will  not  be  interrupted  by  his  absence. 

8.  The  following  is  a  list  of  stations,  with  their  proper  telegraphic  numbers.    Those  to  be 

received  at  station  No. are  underlined  in  red  ink,  and  any  failure  to  receive  them  must 

be  promptly  reported  to  this  Office,  with  a  statement  of  the  probable  cause  of  failure : 


Station. 

No. 

Station. 

No. 

Plaister  Cove,  Nova  Scotia 

10 
11 
12 

Boston.  Massachusetts ..-- 

13 

Saint  John.  New  Brunswick 

New  London.  Connecticut 

14 

Portland,  Maine 

New  York  City,  New  York 

15 
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Station. 


Albany,  New  York 

Philadelphia,  Pennsylvania 

Baltimore,  Maryland 

Washing^ton,  District  Columbia 

Wilmington,  North  Carolina 

Charleston,  South  Carolina 

Savannah,  Georgia 

Augusta,  Oeorgia 

Lake  City,  Florida 

Key  West,  Florida .• 

Montgomery,  Alabama 

Mobile,  Alabama 

New  Orleans,  Louisiana 

San  Francisco,  California 

Norfolk,  Virginia 

Oswego,  New  York 

Rochester,  New  York , 

Buffalo,  New  York 

Cleveland,  Ohio 

Toledo,  Ohio 

Detroit,  Michigan .^ 

Chicago,  Illinois 1 

Milwaukee,  Wisconsin 

Saint  Paul,  Minnesota 

Du  Liith,  Minnesota 

Pittsburgh,  Pennsylvania 

Knoxville,  Tennessee 

Indianapolis,  Indiana 

Lynchburgh ,  Virginia 

Burlington,  Vermont 

Mount  Washington,  New  Hampshire 

Keokuk,  Iowa 

Grand  Haven,  Michigan 

Escanaba,  Michigan 

Marquette,  Michigan 

Davenport,  Iowa 

Leavenworth,  Kansas 

Cairo,  Illinois 

Cape  May,  New  Jersey 

Gralveston,  Texas 

Montreal,  Canada 

Quebec,  Canada 

Torento,  Canada 


No. 


16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

23 

29 

30 

3) 

32 

33 

*34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 


Station. 


No. 


PuntaRassa,  Florida. 


Vicksburgh.  Mississippi 

Memphi8,Tennessee 

Nashville,  Tennessee 

Louis  vil  le,  Kentucky 

Cincinnati,  Ohio 

Saint  Louis,  Missouri 

Omaha,  Nebraska 

Cheyenne,  Wyoming  Territory. . . . 

SanU  F6,New  Mexico 

Corinne,  Utah 

Fort  Benton,  Montana  Territory . . . 

Shie veport,  Louisiana , 

Jacksonville,  Florida ., 

Portland,  Oregon . 

San  Diego,  California , 

Denver,  Colorado 

Virginia  City,  Montana  Territory 

Port  Stanley,  Canada 

Port  Dover,  Canada , 

Kingston,  Canada 

Saugeen,  Canada 

Breckenridge,  Minnesota 

Fort  Sully,  Dakota  Territory 

Indianola,  Texas 

Alpena,  Michigan 


La  Crosse,  Wisconsin 


59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
T2 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
S3 
81 
® 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
lOO 


9.  At  each  station  an  observation  of  the  barometer  will  be  taken  daily  at  12  m.,  Wash- 
ington mean  time,  and  if  a  change  eonal  to,  or  greater  than,  fifteen-hnndredths  of  an  ioek 
has  taken  place  since  the  regnlar  morning  telegraphic  observation,  the  fact  will  be  reported 
immediately  by  telegraph  to  the  Chief  Signal-Officer,  with  the  direction  of  wind  and  state  of 
weather,  and  the  velocity  of  the  wind  in  miles  per  hour ;  the  whole  being  sent  in  the  same 
order  in  which  they  are  given  here,  and  in  the  regular  cipher  words.  A  regular  weekly  im- 
port of  these  mid-day  observations  will  be  made  out  on  Form  4  and  mailM  to  the  central 
office  with  the  other  reports  on  this  form. 

In  these  special  reports  the  barometer  will  be  corrected,  in  the  usual  manner,  for  temper- 
ature, elevation,  ana  instrumental  error. 

10.  In  addition  to  the  observations  made  for  telegraphic  transmission,  three  others  will  be 
taken  daily — at  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  (local  time,)  respectively.  These  will  be  re- 
corded upon  Form  4  in  the  same  manner  as  the  telegraphic  observations,  but  on  a  separate 
sheet,  and  a  copy  of  them  will  be  forwarded  weekly  by  mail  to  the  office  of  the  Chief  Sig- 
nal-Officer. 

11.  After  delivering  his  own  reports  to  the  operator,  each  observer  will  remiun  in  the  tele- 
graph office  until  they  are  sent  to  their  proper  destination,  and  until  the  reports  from  other 
stations  intended  for  use  at  his  station  are  received,  or  until  assured  that  tneir  receipt  has 
been  prevented  by  some  cause  beyond  the  control  of  the  operator.  The  reports  for  Statioa 
No. should  be  received  by a.  m.,  —  p.  m.,  and m.,  respectively ;  and  when 
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th«y  are  delajei^  bejond  these  haniB,  the  facta  ahraild  in  all  eaaea  be  promptly  reported  to 
this  Office  by  mail,  with  a  statement  of  the  cause  of  delay  when  known. 

J2.  To  avoid  useless  delay  in  gettiae-  out  the  bulletins,  obserrers  should  anoilge,  when- 
ever practicable,  to  have  the  use  of  a  dosk  or^hlo  in  or  near  the  operating>rooiD  oi  the  tele- 
ffraph-office,  in  order  Chat  the  report*  could  be  trauslBled  aod  written  out  properly  as  rapidly 
Where  permission  to  occupy  the  room  for  this  purpose  is  gmnied  by  the  mau- 
....  I, .     -..  1 .  r...  ...i .  5  i_  .ir_  nif.^  j.jj^  jjj^  jjgg  ^j7  jjjg  observer,  vuhenever 


ager,  a  smaU  table  will  be  foruished  by  thii 
Deceseary. 

13.  The  (elegraph-oEBces  at  which  the  reports  ar 
by  the  observers  with  Form  2,  and  in  all  cases  the 
in  tbe  name  of  station,  dale,  and  time  that  reports 
ner  fill  up  Form  5  before  delivery. 

14.  Reports  mait  be  made  on  Sunday!  at  tilt  rtgutar  kourt,  and  dclittrtd  punclually 


ceivedwill  be  kepi  CAnstantly  supplied 
eiving  operator  will  ha  required  to  fill 
raceived.     Observers  will  in  like  mau' 

:  Utt 


]5.  immediately  upon  the  receipt  of  the  morning  report*  at  any  station  tbe  observer  will 
translate  them  into  ordinary  language,  and  write  them  oat  clearly  and  plainly  on  the  bulletin 
sheet,  (Form  3,)  filliog  in  each  colnmn  with  the  data  named  in  its  heading-.  The  manifold 
isane  of  tbe  bulletin  will  he  used,  and  when  completed,  copies  will  be  regularly  posted  in 
the  rooms  of  the  board  of  trade,  chamber  of  commerce,  and  such  other  conspicuoas  places 
a*  may  have  been  officially  designated.  Copies  may  also  be  furnished  Co  private  iodividaals 
when  personal  application  is  made  for  them  at  the  observer's  office,  and  their  preparation  doe« 
not  interfere  with  the  issue  of  those  designed  for  public  use,  or  with  the  ordtoary  and  reg-alar 
dnties  of  the  station.  A  copy  will  be  furnished  tc  each  evening  newspaper  published  at  the 
staCion  and  its  regolar  publication  secured  if  possible.  The  local  observations  will  invaria- 
bly be  entered  in  all  bulletins,  press  reports,  and  maps.  At  stations  supplied  with  the  mani- 
fold maps,  their  preparation  follows  the  bulletin,  and  they  will  he  printed  as  rapidly  as  prae- 
ticablo.and  furnished  to  such  paities  as  may  be  designated  by  this  Office,  upon  the  recom- 
inendstion  of  the  observer  in  charge.  The  "'War  Department  Weather  Map"  will  then  bo 
changed  in  accordance  with  the  following  key  and  instructions 

The  index  consists  of  an  arrow,  disk,  and  card,  which  show  the  direction  and  velocity  of 
the  wind,  state  of  tbe  weather,  height  of  the  barometer,  and  height  of  the  thermometer,  and 
relative  humidity  at  the  place  on  which  they  are  affixed.  The  index  will  he  changed  once 
daily,  at  10  a.  m.,  or  as  near  that  hour  as  is  practicable.     The  arrow  flies  with  tbe  wind. 

A  red  disk  indicates  clear  weather. 

A  bine  disk  indicates  sky  covered  with  clonda. 

A  ^blue  disk  indicates  sky  i  covered  with  clouds. 

A  i-blne  disk  indicates  sky  i  covered  with  clouds. 

A  ]-blna  disk  indicates  sky  ]  covered  with  clonds. 

A  black  disk  iudicates  rain. 

A  wbite  and  black  barred  disk  indicates  snow. 

A  yellow  card  projecting  below  the  disk,  and  Jield  in  position  by  the  same  screw  tbat 
hslens  the  arrow  and  disk,  shows  the  velocity  of  the  wind  in  miles  per  hour,  the  height  of 
the  barometer  in  inches  and  hundredths,  and  Che  height  of  the  thermometer  in  depeea  Fahr- 
enhdt,  and  the  percentage  of  humidity. 

Eiample: 


1 

29.55 


Tbe  barred  disk  A  indicntea  snow,  and  the  position  of  tbe  arrow  a  a  that  the  wind  is  blow- 
ing from  the  west,  the  upper  figure  on  the  card,  c,  shows  that  the  velocity  with  which  the 
wind  is  blowing  is  seven  milee  per  hour.  The  heigtit  of  tbe  barometer,  shown  by  the  mid- 
dle figures,  is  twenty-nine  inches  awl  lirty-five  hundredths,  the  height  of  the  thermometer 
seventy  degrees  above  xero,  and  the  relative  humidity,  indicated  by  the  lower  figures,  is 
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ninety -eiglit  per  ceut.  When  the  temperature  ia  below  zero  the 
be  [jrefixed.  To  fiuilitate  chaaglng  Che  disks  and  cards  the;  are 
nitliout  TemoTiDp  the  clamp,  as  shown  id  tlie  following  figures : 


i 


o 


A  calm  ia  indicated  hy  tbe  omission  of  tbe  airow. 

16.  The  anemooD  reports  will  be  received  And  translated  in  the  same  inanner  as  those  re- 
ceived in  tbe  morniug,  and  will  bo  bulletined  at  such  places  aa  will  insure  the  grealeat  nob- 
licitj.  At  Btations  where  the  morning  papers  go  to  press  loo  early  for  the  publication  of  the 
midni(tht  report,  they  will  be  fumiehed  with  tiie  afteruoon  issue. 

17.  The  mght  repurts,  after  traualation,  will  be  carefully  and  promptly  wrillen  ont  on  Form 
3  and  famished  to  auch  morning  papers  printed  at  tbe  station  as  desire  them  far  publication. 
Observers  will  eodeavor  to  arrange  with  the  publishers  to  have  the  reports  taken  from  the 
observer's  office,  but  where  tbia  armngement  cauuot  be  effected,  the  ohserver,  or  hia  Bsgisl- 
aut,  will  deliver  them  in  person  at  the  different  newspaper  officea. 

18.  At  stations  where  the  publishers  of  newspapers  desire  to  have  the  three  reports  of  tlie 

Sevions  day,  they  will  be  supplied  by  the  observers  on  tbe'manifold  form  issued  by  tliil 
fiice  for  that  purpose.  In  such  cases,  obaerrers  will  write  up  tbe  morning  and  aftemooD 
reports  dutini;  the  day  and  evening,  so  that  there  will  be  no  dela;y  in  getting  out  the  foil 
report  at  midnight.  In  filling  out  the  heading  of  the  daily  bDlletm,  for  puSlicalion,  the 
tims  of  the  reports  will  be  the  exact  local  time  of  tbe  place  of  pabHcation,  and  will  be  so 
stated  at  all  etattons.  In  carrying  out  that  part  of  their  duty  which  relates  to  the  publica- 
tion and  distribution  of  repoits,  obaervers  will  be  required  to  tKt  promptly  and  intelligently. 
as  the  nsefultioas  uf  tbe  reporta  depends  wholly  upon  the  speed  and  accuracy  with  which 
they  are  laid  before  the  public. 

19.  lnfuriiithin£iciatheTTtpOTUa»diUmiforpiMieation.iitiercer>  mutt  em[fiM  themtdta 
tiricdy  (II  tht  xnttTvetiona  iuuedfrom  thU  Ofia,  end  leill  not,  utideT  any  cirtumttanea.  pmilisk, 
orcau3etobtpublUhed,/orteaittOTpTtdiaiontoflktaeiUhtr  not  originated  bfthU  0,ffia. 

50.  At  each  station  a  daily  record  will  t)e  kept  of  missing  reports,  sbowing  the  ntune  and 
official  numbers  of  stations,  witb  the  cause  of  tbeir  non-receipt  when  known,  and  also  aach 
other  telegraphic  errors  as  may  come  to  the  observer's  knowledge.  A  copy  of  tbis  record  on 
Form  19  will  be  forwarded  weekly  to  this  Office  in  the  same  package  with  tbe  originali  of 
Form  2. 

51.  A  copy  of  the  latest  synopsis  received  by  the  Associated  Pre.u  at  stations  where  it  ii 
xegniarly  received  will  be  posted  with  each  copy  of  tbe  bulletin  that  is  publicly  displayed. 
These  copies  will  he  made  in  manifold  on  Form  If)  furnished  by  this  Office. 

22.  Observers  will  be  bold  directly  responsible  for  the  correct  publication  of  all  neatber 
reports  at  their  respective  stations,  and  must  take  every  precaution  to  guard  against  errors, 
especially  in  the  newspaper  copies,  vihere  they  are  moat  frequently  found.  The  accuracy  of 
the  publiahed  reporta  must  be  verified  by  daily  personal  inapection,  and  when  errors  an 
found  Ihey  ahonld  be  traced  to  their  proper  sources  and  measures  taken  to  prevent  tbeii 
reptilioD  as  far  as  it  is  in  the  power  of  the  observer.  The  use  of  the  regular  official  heading 
antborized  by  this  Office  for  all  reports  must  be  insisted  upon,  and  care  taken  that  comd 
time  of  issue  is  given  to  both  the  bnlte^n  and  synopsis. 

S3.  When  tbe  wires  of  the  telegraph  company  by  which  the  reports  are  regiilarly  trtuis- 
mitled  are  known  to  be  down  or  obstructed  in  such  a  manner  as  to  prevent  tbeir  prompt 
transmission,  they  will  be  sent,  until  such  obstruction  is  removed,  over  the  wires  of  ai^ 
other  company  possessing  tbe  necessary  facilities. 

24.  In  all  reports  and  bulletins  posted  or  furnished  to  the  press  for  publication,  dne  credit 
must  be  given  to  the  telegraph  company  over  whose  wires  they  were  received. 

25.  At  all  stations  ordered  to  make  ti^er  reports,  the  depth  of  water  above  )ow-waur 
mark  will  be  observed  at  3  o'clock  (local  time)  each  afternoon. 

The  sixth  space  in  first  line  of  Form  5  will  be  used  for  tbe  depth  in  feet  whenever  tbe 
number  exceeds  eight,  and  the  sixth  apace  in  second  line  for  the  odd  inches. 

Whenever  the  depth  does  not  exceed  S  feet,  the  word  "  River "  will  be  used  Ut  fill  the 
space  in  the  first  line,  and  the  whole  depth  given  in  the  second  line  in  inches.  The  bead- 
line  "  Change  in  last  24  hours  "  will  be  erased  frum  the  cipher  manual. 

In  furnishing  the  reports  to  the  press,  and  in  filling  up  the  Bulletin,  Form  3,  both  the 
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depth  of  water  and  the  daily  change  will  be  (riven.     The  change  will  be  obtained  bj  taking 
the  difference  between  the  current  report  and  that  of  the  preceding  day. 

26.  Whenever  any  sudden  or  nnasnal  change  occurs  in  the  condition  of  the  river  be- 
tween the  regular  hours  of  river  observatii ins,  the  observed  unusual  depth  will  be  reported  in 

.  the  usual  manner  at  the  next  suceeding  telegraphic  report,  and  these  special  reports  will  be 
continued  tri-daily  (one  at  each  telegraphic  report)  until  the  river  resumes  its  normal  condi- 
tion, when  the  morning  and  midnight  specials  will  be  discontinued. 

27.  In  carrying  out  these  instructions,  observers  will  use  the  cipher  words  in  the  column 
headed  **Sise,'*  when  the  river  is  rising  at  the  date  of  report,  and  tnose  in  the  column  headed 
"Fall,"  when  it  is  falling. 

2H.  The  observations  for  the  morning  and  midnight  special  river  reports  will  be  made 
within  an  hour  of  the  time  of  report  if  practicable. 

Observers  must  exercise  great  care  in  making  and  recording  the  river  reports,  in  order 
that  they  can  be  relied  upon  as  accurate  by  interested  parties. 

29.  The  amount  of  ram-fall  (or  melted  snow)  will  be  measured  and  reported  at  each  of 
the  three  telegraphic  reports  only. 

FNSTRUMENTS. 

30.  Each  station  will  be  supplied  with  the  following  instruments : 
One  standard  barometer,  (Grreen*s.)    (Signal-service  U.-S.  A.) 
One  standard  thermometer,  (Green*s.)    (Signal-service  U.  S.  A.) 
One  standard  hygrometer,  (Glaisher*^  model.) 

One  maximum  thermometer.     (Signal-service  U.  S.  A.) 
One  minimum  thermometer.     (Signal-service  U.  S.  A.) 
One  anemometer,  (Robinson's.) 
One  wind-vane.     (Signal-service  IT.  8.  A.) 
One  rain-gauge.    (Signal-service  U.  S.  A.) 
One  clock. 

Other  instruments  may  be  added  from  time  to  time  as  the  necessity  for  their  use  becomes 
apparent. 

BAROMETER. 

3).  The  barometers  will  in  all  cases  be  carefully  compared  with  the  stiindard  at  this  Office 
before  issue,  and  the  amount  of  instrumental  error  will  be  sent  with  each  when  it  leaves 
this  Office. 

The  barometer  should  be  placed  in  a  room  of  a  temperature  as  uniform  as  possible,  not 
heated  nor  too  much  exposed  to  the  sun.  It  should  be  suspended  at  the  height  of  the  eye, 
near  a  window,  in  such  a  manner  as  to  be  lighted  perfectly  without  exposure  either  to  the 
direct  rays  of  the  sun  or  to  the  currents  of  air  which  are  always  found  at  the  window- 
casings  and  doors.  To  protect  the  instrument  fforn  external  injuries,  from  dust,  and  from 
the  direct  radiation  of  warm  bodies  or  the  currents  of  air  from  the  window,  observers  will 
fasten  the  wooden  case  in  which  it  is  carried  firmly  against  the  wail  in  a  vertical  position 
near  the  window,  in  such  a  manner  that  the  cover  will  open  in  a  direction  parallel  to  the 
panes.  An  opening  large  enough  to  admit  the  tube  of  the  barometer  will  be  cut  in  the  upper 
end  of  the  box ;  and  directly  above  this,  at  the  distance  of  one  inch,  a  strong  hook  will  be 
driven  into  the  wall.  This  hook  should  extend  two  or  three  inches  beyond  the  box,  and 
upon  it  the  instrument  will  be  suspended.  When  not  in  use  the  cover  will  be  closed ;  but 
wnen  an  observation  is  to  be  taken  it  will  be  opened,  and  the  instrument  drawn  out  on  the 
hook,  clear  of  the  box,  and  in  the  full  light  of  the  window.  After  the  observation  is  made 
the  barometer  will  be  slipped  back  into  the  box. 

32.  All  readings  of  the  baromet^  taken  for  telegraphic  transmission  will  be  corrected  by 
the  observer  making  the  observation,  for  insirumenial  error,  for  UmfertAurt^  and  for  tUxaiion^ 
before  thev  are  sent  from  his  station.  In  correcting  for  temperature,  the  reading  of  the 
attached  thermometer  will  be  used,  while  in  correcting  for  elevation  the  temperature  used 
will  be  that  of  the  exposed  or  open-air  thermometer. 

In  correcting  for  elevation,  the  height  of  the  surface  of  the  mercury  in  the  cistern  of  the 
barometer  above  the  ground  must  be  added,  in  all  cases,  to  the  height  of  the  station  above 
sea  level,  as  in  the  following  example,  viz :  suppose  height  of  station  above  sea  level  to  be 
670  feet;  height  of  mercury  (surface)  in  cistern  to  be  17  feet  above  the  ground  ;  then  the 
elevation  to  be  corrected  for  would  be  6d7  feet. 

In  correcting  for  temperature,  Table  XYII,  pages  66  to  71,  paper  C,  of  Guyot's  tables, 
will  be  used ;  and  for  elevation.  Table  XIX,  page  92,  paper  D,  of  the  same  book,  when  special 
tables  prepared  at  this  Office  are  not  furnished. 

33.  In  transporting  a  barometer,  even  across  a  room,  it  should  be  screwed  up,  and  carried 
with  its  cistern  uppermost.  For  traveling,  it  is  provided  with  a  wooden  case.  On  steam- 
boats or  railroads,  it  should  be  hung  up  by  a  hook  in  the  state-room  or  car,  and  the  lower 
end  firmly  strapped  to  the  side  of  the  room  or  car  to  prevent  jarring.  In  wheeled  vehicles, 
it  should  be  carried  by  hand,  supported  by  a  strap  over  the  shoulder,  or  held  upright  between 
the  legs ;  but  it  should  not  be  allowed  to  rest  on  the  floor  of  the  carriage,  for  a  sudden  jolt 
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might  break  the  tnbe.  If  carried  on  horseback,  it  should  be  strapped  over  the  shoalders  of 
the  rider,  where  it  is  not  likely  to  be  injured,  unless  the  animal  is  subject  to  a  sudden  change 
of  gait.^  When  about  to  be  used,  it  should  be  taken  from  its  case,  and,  while  screwed  up, 
gently  inverted  and  hung  up,  when  it  can  be  unscrewed.  While  it  has  its  cistern  upper- 
most, the  tube  is  full — is  one  solid  mass  of  metal  and  glass — and  not  easily  injured  ;  but  wnen 
hung  up,  a  sudden  jolt  might  send  a  bubble  of  air  into  the  vacuum  at  the  upper  end  of  the 
tube,  and  the  instrument  would  be  useless  until  repaired.  Observers  must  never  swing  the 
barometer  or  endeavor  to  force  the  mercury  against  the  top  of  the  tube  without  first  screw- 
ing up  the  large  adjusting  screw  at  the  base  of  the  cistern. 

If  the  cistern  should  become  dirty,  it  can  be  cleaned  with  safety,  and  without  changing, 
in  the  slightest  degree,  the  zero  of  the  instrument.  Everything  used  in  the  operation  most 
be  clean  and  dr^.  Blowing  upon  any  of  the  parts  must  be  avoided,  as  the  moisture  ficom 
the  breath  is  injurious. 

The  instrament  being  placed  upright,  the  cistern  uppermost,  unscrew  and  take  off  the 
brass  casing  which  incloses  the  wooden  and  leathern  part  of  the  cistern.  This  wooden  part 
(which  has  the  grain  crosswise,  and  therefore  is  not  air-tight)  is  made  in  two  pieces,  fastened 
together  by  four  screws  and  four  brass  pieces,  each  in  the  form  of  a  half  of  a  circular  rin^. 
It  will  be  necessary  to  take  out  two  of  these  screws  and  loosen  the  other  two,  when  the 
brass  pieces  can  be  taken  off.  The  upper  wooden  piece,  to  which  the  bag  is  attached,  can 
then  be  lifted  off,  and  the  mercury  will  be  exposed.  By  then  inclining  the  instrument  a 
little,  a  portion  of  the  mercury  in  the  cistern  may  be  poured  out  in  a  dean  vessel  at  hand 
to  receive  it,  when  the  end  of  the  tube  will  be  uncovered.  This  is  to  be  closed  by  the 
gloved  handf  when  the  instrument  can  be  inverted,  the- cistern  emptied,  and  the  tube  brought 
again  to  its  upright  position.  Great  care  must  be  taken  not  to  permit  any  mercury  to  pass 
out  of  tiie  tube.  The  long  screws  which  fasten  the  glass  portion  of  the  cistern  to  the  other 
parts  can  then  be  taken  off,  the  various  parts  wiped  with  a  clean  cloth  or  handkerchief,  and 
restored  to  their  former  positions.  The  mercury  which  had  been  taken  out  of  the  cistern 
must  now  be  cleaned,  or  it  must  be  replaced  by  other  that  is  dean  and  pure.  If  the  old 
mercury  is  merely  dusty,  or  dimmed  by  a  film  of  oxide,  the  cleaning  may  be  effected  by 
straining  it  through  duunois  leather,  or  throueh  a  funnel  with  a  capillary  hole  at  the  end,  of 
a  size  to  admit  of  the  passage  of  but  a  small  thread  of  the  metal.  Such  a  funnel  is  conven- 
iently  made  of  letter-paper.  The  dust  will  adhere  to  the  skin  or  paper,  and  the  filtered 
mercury  will  present  a  clean  and  bright  appearance.  At  stations  where  muriatic  acid  can  be 
•  procured,  the  mercury  may  be  easily  and  quickly  cleaned  by  mixing  about  two  ounces  of 
the  acid  with  it  in  a  small  vessel  or  cup  and  thenpouring  into  the  vessel  clear  water  until  it 
overflows  and  carries  off  all  the  impurities.  When  sufficiently  pure  the  water  will  be 
poured  off  and  the  mercury  heated  over  a  gas  or  lamp-light  until  all  remaining  moisture  is 
expelled.  If  chemically  impure,  it  should  be  rejected,  and  fresh,  dean  mercury  used. 
With  such  clean  mercury,  the  dstem  should  be  filled  as  nearly  full  as  possible ;  the  wooden 
portions  put  together  and  securely  fastened  by  the  screws  and  clamps ;  the  brass  casins 
screwed  on,  and  the  screw  at  its  end  screwed  up.  The  instrument  can  then  be  hung  up  ana 
reacljusted.  The  tube  and  its  contents  having  been  undisturbed,  the  instrument  snould 
read  the  same  as  before.  If  a  little  mercurv  has  been  lost  during  the  operation,  and 
there  is  none  at  hand  to  replace  it,  no  serious  barm  has  been^done;  but  if  much  is  lost,  the 
open  end  of  the  tube  may  become  exposed  in  inverting  the  instrument,  in  which  case  air 
may  enter.  To  guard  against  this  error,  a  little  fresh  mercury  will  be  added  if  it  can  be  pro- 
cured. 

THERMOMETER. 

34.  The  thermometer  should  be  hung  in  the  open  air  facing  the  north  in  such  a  manner 
that  it  will  be  always  in  the  shade,  and  at  least  one  foot  from  the  wall  or  the  building  to 
which  the  shelter  is  attached,  where  the  Smithsonian  form  of  shelter  is  used.     It  must  be 

?rotected  from  the  light  reflected  from  surrounding  objects,  and  from  rain,  snow,  and  hail, 
'he  instrument  must  be  placed  exactly  perpendicular,  the  middle  of  the  scale  being  at  the 
height  of  the  eye  in  order  to  prevent  error  in  reading.  The  readings  should  be  made  at  all 
times,  and,  especially  in  the  winter,  through  the  paneg,  without  opening  the  window,  when 
the  shelter  is  built  out  h'om  a  window.  When  the  shelter  is  built  upon  a  roof,  great  care 
must  be  exercised  m  making  the  readings  in  order  to  prevent  the  instrument  from  being 
affected  by  the  heat  of  the  body  or  of  the  lantern  at  night.  The  observations  must  be  made 
as  rapidly  as  is  consistent  with  accuracy. 

HYGROMETER. 

35.  The  hygrometer  will  be  placed  in  the  same  shelter  as  the  thermometer,  and  at  a  dis- 
tance of  one  foot  from  it.  The  cistern  will  be  kept  supplied  with  pure  water  at  all  times 
when  the  temperature  of  the  air  is  above  the  freezing  point,  and  the  cover  of  the  wet  bulb 
will  be  changed  every  month,  and  the  bulb  carefully  cleaned.  The  cover  may  be  washed 
as  often  as  necessary,  without  removal,  by  means  of  a  jet  of  clean  water  from  a  small 
syringe.  ^ 

9       When  the  temperature  of  the  air  is  below  the  freezing  pomt,  the  water  will  be  emptied  from 
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the  cistern,  and  the  wet  balb  will  be  moistened  with  cold  water  by  means  of  a  camel-hair 
brnsh  fifteen  minutes  before  the  observation  is  made,  or  long  enough  to  permit  the  ice 
to  form  and  dry  on  the  bulb.  The  coating  of  ice  allowed  to  form  should  be  very  thin,  other- 
wise the  reading  will  be  inaccurate.  Alcohol  must  not  be  used  to  prevent  the  water  from 
freezing.  The  reading  must  be  made  rapidly,  and  without  opening  the  window.  The  rela 
tive  humidity  of  the  air  will  be  obtained  f^om  Table  VII,  page  46,  paper  B,  of  Guyot's 
tables. 

Especial  care  must  be  taken  to  keep  the  tubes  of  the  hygrometer  clean,  and  the  wet  bulb 
properly  moistened,  and  to  make  the  observations  and  deductions  accurately,  as  the  humidity 
of  tne  air  forms  an  important  element  in  all  calculations  of  atmospheric  changes. 

Whenever  the  dry  bulb  of  the  hygrometer  is  observed  to  show  a  higher  temperature  than 
the  exposed  thermometer  under  similar  exposure,  the  observer  wiU  cut  a  circular  opening, 
about  three  inches  in  diameter,  in  the  board  to  which  the  dry  and  wet  bulbs  are  attached, 
and  directly  behind  the  bulbs. 

MAXIMUM  AND  MINIMUM  THERMOMETERS. 

36.  A  board  will  accompany  these  instruments,  which  will  bo  securely  fastened  with 
screws,  in  a  horizontal  position,  upon  the  side  of  the  instrnment-shelter,  or  observatory,  near 
the  hygvometer  and  exposed  thermometer. 

The  brass  support  for  the  minimum  will  be  screwed  into  the  upper  part  of  the  board  ;  the 
boles  being  so  arranged  as  to  slightly  incline  the  left  end  of  the  Support. 

The  top  of  the  thermometer  will  be  fastened  by  the  small  brass  screw  upon  the  support, 
while  the  lower  end  will  be  dropped  into  the  notch  to  the  lefl. 

For  the  support  of  the  maximum  thermometer  the  long  brass  pin  with  a  nut  will  be 
screwed  into  the  board,  in  the  hole  to  the  extreme  ri^ht.  The  nut  will  be  taken  off  and  the 
pin  slipped  through  the  hole  in  the  upper  end  of  the  instrument,  which  will  be  securely  fast- 
ened by  replacing  the  nut  and  screwing  it  tightly.  The  plain  brans  pin  is  then  inserted  in 
the  hole  at  the  left  of  the  board,  and  the  thermometer  placed  upon  it  so  as  to  incline  slightly 
in  that  direction. 

The  end  of  the  pin  to  which  the  maximum  is  attached  must  be  occasionally  oiled  to  pre- 
vent friction. 

After  unpacking  the  minimum  it  must  be  carefully  compared  with  the  exposed  thermom- 
eter, and  if  an  air  speck  is  found  in  the  column,  the  bulb  will  be  immersed  in  warm  water 
until  all  the  air-bubbles  disappear  in  the  space  at  the  top  of  the  tube,  great  care  being  taken 
not  to  break  the  bulb  by  heating  it  too  suddenly. 

After  fastening  the  top  of  the  minimum  upon  the  support;  the  lower  end  of  the  instrument 
will  be  raised  until  the  top  of  the  small  index  touches  the  top  of  the  column  of  spirit. 

The  instrument  is  read  oy  bbserving  the  number  of  degrees  upon  the  scale  where  the  top  of 
the  index  rests.  After  taking  a  reading,  the  bulb  or  lower  end  of  the  thermometer  should 
b^  elevated  until  the  index  comes  down  to  the  temperature  of  the  air,  at  the  time  of  the  ob- 
servation, and  the  instrument  will  then  be  dropped  into  the  notch  at  the  Vflft  of  the  support, 
as  before. 

The  maximum  is  read  by  observing  the  number  of  degrees  upon  the  scale  at  the  top  of 
the  column  of  mercury. 

AAer  taking  a  reading  the  observer  will  remove  the  pin  to  the  left,  and  then  take  hold  of 
the  thermometer,  about  three  inches  from  the  top,  and  spin  it  around  several  times,  or  until 
the  top  of  the  column  is  brought  down  to  the  temperature  of  the  air  at  the  time  of  observa- 
tion. Care  must  be  taken  not  to  touch  the  bulb,  and  also  that  the  nut  is  screwed  up  suffi- 
ciently tight  to  prevent  the  instrument  from  striking  against  the  side  of  the  board  to  which  it 
is  fastened.  After  adjustment,  gradually  raise  the  instrument  to  a  horizontal  position,  and 
insert  the  pin  as  before. 

Care  should  be  taken  in  elevating  the  thermometer  not  to  raise  the  bulb  too  high,  as  the 
column  of  mercury  would  then  run  to  the  upper  end  of  the  tube. 

The  observations  upon  these  instruments  will  be  made  at  the  11.35  p.  m.  report,  and  re- 
corded upon  Form  4,  In  the  proper  column. 

ANEMOMETER. 

37.  The  anemometer  will  be  fixed  in  a  vertical  position  upon  a  post  of  sufficient  height  to 
bring  the  dial  on  a  level  with  the  eye  of  the  observer,  and  will  be  in  an  exposed  situation,  so 
as  to  receive  the  full  force  of  the  wind ;  when  possible,  this  post  should  be  framed  into  the 
roof,  to  steady  it  and  prevent  the  instrument  from  vibrating  ;  but  when  this  cannot  be  done, 
it  should  be  framed  at  the  bottom  into  two  pieces  of  scantling,  not  less  than  three  feet  in 
length,  that  cross  each  other  at  right-angles,  and  which  can  be  nailed  fast  to  the  roof  or 
platform  upon  which  the  instrument  is  placed.  Short  braces  can  be  added  when  necessary 
to  insure  steadiness.  The  outer  dial  of  the  instrument  is  gpraduated  in  miles  and  tenths  of 
miles — the  figures  1,  2,  3,  &c.,  indicating  miles,  and  the  subdivisions  tenths.  One  complete 
revolution  of  this  dial  is  equivalent  to  ten  miles  of  wind,  and  carries  the  inner  dial  forward 
one  subdivision.  This  inner  dial  registers  up  to  one  thousand  miles,  and  will  not  be  used 
in  making  ordinary  observations,  oat  will  be  read  by  observers  daily  when  makin^^ 
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the  morning  telegraphic  observation.  To  obtain  the  Telocity  of  the  wind  for  the  _ 
tri-daily  telegraphic  observations,  two  readings  of  the  outer  dial  most  be  taken,  with  SB  in- 
terval  of  five  minutes  between  them,  and  the  difference  between  these  readings  will  be  the 
distance  of  tenths  of  miles  traveled  by  the  wind  in  that  interval.  This,  .multiplied  by  twelve 
and  divided  by  ten,  will  give  the  proximate  velocity  in  miles  per  hour.  Example  :  sa|>po8e 
the  index  of  the  outer  dial  to  be  at  3  when  the  first  reading  is  taken,  and  at  3.6  five  minmes 
after,  the  difference,  6,  is  the  distance  traveled  in  that  time ;  and  this  multiplied  by  tvrehre 
and  divided  by  ten,  gives  a  velocity  of  seven  and  two-tenths  miles  per  hour.  Whole  nam- 
bers  only  will  be  used  in  expressing  the  velocity.  When  the  decimal  is  greater  than  five- 
tenths,  the  unites  figure  will  be  increased  by  one  ;  when  five  or  less  it  will  be  thrown  oat. 
The  whole  distance  tra varied  by  the  wind  in  any  twenty-fonr  hours,  provided  it  does  not 
exceed  one  thousand  miles,  will  be  obtained  from  the  inner  dial  by  a  double  obserradon 
as  above,  making  the  interval  twenty-fonr  hours  instead  of  five  minutes,  and  will  be  entered 
on  both  copies  ot  Form  4,  opposite  the  morning  observations. 

38.  The  following  directions  foi  setting  up  and  the  general  management  of  the  electric 
self-recording  anemometer  attachment  adopted  by  this  Office  will  be  observed  at  all  stations 
supplied  with  this  apparatus. 

Near  the  top  of  the  post  on  which  the  anemometer  is  fixed  place  two  screws  **  c'*  and  ^'d," 
(Fig.  ],)  to  each  of  these  screws  fasten  thfe  wires  separifttely,  (the  insulated  wire  to  one,  and 
the  naked  wire  to  the  other,)  leaving  just  sufficient  of  the  upper  end  of  each  wire  to  reach  to 
the  outside  ends  of  the  contact  bars  **  a  "  and  "  b,  "  to  whicn  securly  fasten  with  the  lund- 
iug  screws,  taking  great  care  not  to  loosen  the  insulating  attachment  **  g.  "  Then  pass  the 
lower  ends  of  the  wire  down  the  post,  over  the  roof  and  down  the  side  of  the  house  (secur- 
ing so  the  wind  will  not  sway  them)  to  the  top  of  the  office  window,  pass  them  in  through  two 
small  holes  (where  the  sash  and  shutters  will  not  injure  them)  and  down  the  inside.  la 
crossing  the  roof  it  is  well  to  fasten  them  between  two  wooden  strips,  one  on  top  of  the  other. 
One  wire  should  then  go  to  the  screw-cup  "h,  "  (Fig.  II,)  and  the  other  to  one  pole  of  the 
battery  at  "  i,"  then  from  the  other  pole  *'  m  "  of  the  battery  run  a  wire  to  the  screw-cup 
"  k,  "  when  the  circuit  is  completed  and  the  armature  will  be  closed  once  for  each  mile  the 
wind  travels. 

Particular  care  must  be  taken  that  all  the  connections  are  tight 

For  putting  on  the  paper. — Place  the  cylinder  "s  "  on  a  table  in  front,  with  the  screw  ''r  ** 
to  the  left  hand,  place  the  paper  on  the  cylinder  with  the  top  of  it  from  the  screw.  Let  tfas 
line  marked  J2  m.  (noon)  come  on  the  line  marked  on  the  cylinder,  and  place  a  small  rab- 
ber  band  on  each  end.    The  lines  on  each  end  of  the  paper  will  then  exactly  coincide. 

Place  the  cylinder  '*&"  in  its  position,  so  that  the  end  on  which  there  is  no  screw  ^n" 
^iU  be  close  up  to  the  post  on  which  it  rests.  Slide  the  small  sliding  bar  **n"  on  the  hwi- 
zontal  bars  **o"  **o,"  until  it  fits  on  the  ends  of  the  screw-axle  '*r";  then  revolve  the  cyiia- 
der  until  the  pencil  rests  on  the  end  of  the  upper  line  marked  12  m.,  and  tighten  the  thoab 


screw  *'n?" 


To  regulate  the  length  of  the  mark,  first  move  the  arinature  set-screw  "p**  until  the  point 
of  the  pencil  rests  on  the  upper  line  marked  12  m.,  then  (after  loosening  the  set  screw  which 
holds  down  the  coils)  move  the  magnet  by  means  of  the  set  screw  **q*'  until  the  peodl 
mark  is  a  little  less  than  one-eighth  of  an  inch  long.  Tke  mark  should  never  exceed  em- 
eighth  of  an  inch. 

Care  must  be  taken  in  adjusting  the  armature  spring,  so  that  it  will  not  be  too  strong  for 
the  magnet,  and  still  strong  enough  to  draw  back  the  pencil  in  a  straight  line. 

The  pencil  should  be  kept  pointed  enough  to  give  a  clear  distinct  mark. 

The  clock  should  be  wound  every  day,  when  the  record  is  changed. 

The  record  should  be  changed  daily,  at  12  o*clock  noon. 

At  stations  furnished  with  this  self-recording  apparatus,  the  hourly  velocity  of  the  win^ 
or  the  three  telegraphic  reports  will  be  deducted  from  the  record  of  the  half  hour  immedi- 
tely  preceding  the  time  of  observation. 

LA  CLANCHE   BATTERY. 

39.  Place  two  ounces  sal  ammoniac  in  each  glass  jar,  fill  in  with  water  to  the  depth  of  1 
inch,  let  the  salts  dissolve  one  hour,  then  set  in  the  porous  cups  and  the  zincs.  The  glass 
jars  should  then  be  JUST  H\LF  FULL,  AND  never  more  than  this.  Then  connect  the 
zinc  of  one  cell  with  the  carbon  of  the  next.  Connect  the  zinc  of  the  last  with  the  carbc« 
of  the  first,  and  let  them  stand  six  hours  ;  then  loosen  the  last  connection  and  attach  the 
wire  from  screw-cup  "k*"  to  one*pole  **m"  and  the  wire  **d"  (from  the  Robinson  anemooae- 
ter)  to  the  other  pole  *M." 

The  battery,  afier  being  set,  must  not  be  shaken,  and  moved  as  little  as  possible. 

The  solution  should  be  saturated,  i.  e.,  as  much  sal  ahimouiac  as  the  water  will  dissolre. 
It  will  probably  be  necessary  to  pour  in  one  or  two  teaspoonfnls  of  sal  ammoniac  every  fonr 
or  five  months. 

Keep  the  cells  from  one-third  to  one-half  full  of  water,  by  pouring  it  down  the  outside  of 
the  porous  cup.    The  water  must  not  be  allowed  to  freeze.* 

*  ThiM  form  of  battery  having  proved  ncBuited  in  thii  connection  has  been  replaced  by  the  Daaadi'a 
battery. 
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WIND-VANE. 

40.  Two  wind-yanes  will  be  famished  at  each  station ;  one  small  one  to  be  sent  with  the 
obnerver  for  immediate  use  upon  his  arrival,  and  one  lar^e  one  to  be  sent  as  soon  after  the 
station  is  opened  as  practicable.  When  the  latter  is  received  the  small  one  will  be  removed 
and  carefuilj  stored  bj  the  observer  for  use  in  cases  of  emergency. 

41.  The  vane  used  for  getting  the  direction  of  the  wind  must  be  set  in  a  place  as  free  and 
open  as  possible,  in  order  that  the  wind  mavact  freelj  upon  it,  and  must  never  be  sheltered 
bj  surrounding  buildings  or  other  objects.  When  the  small  one  is  used,  observers  will  mark, 
with  the  aid  of  a  compass,  upon  a  wooden  dial,  at  the  base  of  the  upright  which  supports 
the  vane,  the  true  meridian  of  their  respective  stations.  The  magnetic  variation  at  Station 
No. is degrees. 

42.  When  the  large  vane  is  receiyed  at  any  station  it  will  be  immediately  erected  upon 
the  building  in  which  the  observer's  office  is  located,  provided  the  consent  of  the  owner  of 
the  building  can  be  obtained,  and  the  roof  is  strong  enough  to  support  its  weight. 

The  general  appearance  of  the  vane,  and  the  location  of  the  several  parts,  are  shown  in 
the  illustration  herewith.  The  iron  straps  whic^  unite  the  two  parts  of  the  foot-block  will 
be  taken  off  and  the  block  separated  before  raising  the  vane,  in  order  to  put  the  iron  socket 
holding  it  in  proper  position.  Afler  the  vane  is  up  the  pieces  will  be  fastened  firmly  to 
gether  again  by  these  straps.  The  central  rod  can  be  lengthened  whenever  necessary  by 
adding  a  piece  of  the  Mme  diameter  and  cutting  a  screw-thread  on  both  lends. 

Where  the  office  is  not  on  the  upper  floor  so  that  the  rod  can  be  brought  into  the  room 
through  the  roof,  the  lower  half  oftae  rod  will  not  be  attached,  but  must  be  stored  away  for 
future  use.  When  the  office  is  on  the  upper  floor  the  central  rod  will  be  brought  into  the  room 
and  allowed  to  project  about  two  inches  through  the  ceiling.  The  gilded  arrow  will  then  be 
screwed  on  and  a  circle  drawn  around  it  on  the  ceiling  a  little  greater  in  diameter  than  the 
arrow.  This  circle  will  be  divided  into  the  eight  points  jof  compass  used  in  the  weather 
reports,  care  being  taken  to  get  the  true  meridian  as  a  starting  point. 

When  permission  cannot  be  obtained  to  put  up  the  vane  the  fact  will  be  reported  at  once 
to  this  office. 

The  services  of  a  skilled  mechanic  may  be  employed,  whenever  necessary,  in  erecting  this 
vane. 

The  packing  box  in  which  the  vane  is  received  will  be  preserved  for  use  in  the  event  of 
its  removal  at  any  future  time. 

The  observation  of  the  vane  requires  more  care  than  is  usually  given.  In  winds  of  con- 
siderable strength  the  vane  is  never  at  rest,  or  fixed  in  the  same  direction ;  it  oscillates  in- 
cessantly, and  its  oscillations  increase  in  extent  with  certain  winds  and  with  the  violence  of 
the  wind.  In  such  cases  observers  must  note  the  mean  direction  'between  the  extremes. 
When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is  calm,  no  direction  will  be  given 
in  the  report,  but  the  space  will  be  filled  with  the  proper  cipher  word  for  *'  Calm."  The 
attention  of  observers  is  called  to  this  matter  in  order  to  prevent  them  from  recording  the 
direction  of  the  wind  when  it  is  calm.  The  direction  of  the  wind  will  be  designated  by  the 
eight  principal  points  of  the  compass,  beginning  with  the  north  and  moving  around  by  the 
eastward,  and  numbered  from  one  to  eight  respectively. 

The  bearings  of  both  vane  and  anemometer  must  be  kept  well  and  carefully  oiled  to  pre* 
ent  friction. 

RAIN-OAUOE. 

I 

43.  The  rain-gauge  will  be  placed,  whenever  practicable,  with  the  top  of  the  funnel-shaped 
collector  twelve  indies  above  the  surface  of  the  ground,  firmly  fixed  in  a  vertical  position, 
and  protected  from  the  interference  of  unauthorized  persons  It  will  be  examined  at  the 
time  of  making  each  of  the  three  telegraphic  observations,  the  amount  of  water  it  contains 
carefully  measured  by  means  of  the  graduated  rod  sent  with  each  gauge,  and  then  emptied 
and  returned  to  its  proper  position.  Wheu  a  position  at  the  level  of  the  ground  cannot  be 
found  with  a  sufficiently  clear  exposure,  the  gauge  will  be  placed  on  the  top  of  the  instru- 
ment-room, or  roof  of  the  building  occupied  by  the  observer,  who  will  measure  the  height 
above  the  ground  and  report  it  to  this  Office.  The  measuring-rod  is  graduated  in  Inches  and 
tenths  of  inches,  and  the  proportion  between  the  cylinder  and  funnel  is  as  ten  to  one,  so  that 
ten  inches  upon  the  rod  correspond  with  one  inch  of  actual  rain-fall,  one  inch  on  the  rod 
to  one-tenth  of  rain,  and  one-tenth  on  the  rod  to  one-hundredth  of  rain.  Snow  will  be  melted 
and  then  measured  and  reported  in  the  same  manner  as  rain,  but  the  fact  of  its  being  melted 
snow  must  be  noted  under  the  head  of  remarks,  in  the  weekly  reports,  on  Form  4. 

CLOCK. 

44.  The  clock  will  be  hung  upon  the  interior  wall  of  the  room  occupied  as  an  office,  and 
at  each  station  will  be  carefully  adjusted  to  the  standard  local  time. 

As  it  frequently  happens  that  the  telegraph  time  differs  slightly  from  the  standard  local 
time,  each  observer  will  be  careful  to  note  the  amount  of  this  difference,  in  order  to  avoid 
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confusion  in  filing  his  reports.  As  the  time  by  which  the  observations  are  (jfovemed  most 
be  as  nearly  accurate  as  practicable,  the  observer  will  endeavor  to  arrange  with  the  manager 
of  the  telegraph  to  have  both  clocks  run  together  as  a  sure  means  of  preventing  errors. 

45.  Immediately  after  placing  his  instruments  in  position,  each  observer  will  make  out 
and  forward  to  the  Chief  Signal-Officer  at  Washington  a  full  report  in  writing,  stating  the 
kind,  size,  and  position  of  room  selected ;  the  street  and  number  of  the  building  in  which 
the  room  is  situated ;  the  position  of  each  instrument,  and  height  of  each  above  the  ground, 
and  also  above  the  bench-mark  furnished  by  this  Office.  In  giving  the  height  of  the 
barometer  the  measurement  will  be  made  from  the  surface  of  the  mercury  in  the  dsten. 
Whenever  the  position  of  any  instrument  is  changed  a  record  will  be  made  of  such  change, 
with  date  and  amount  of  difference  in  elevation,  and  the  facts  reported  at  once  to  this  Office. 

In  addition  to  this  information,  such  other  facts  will  be  stated  as  will  enable  the  Chief 
Signal-Officer  to  judge  of  the  manner  in  which  this  part  of  the  observer's  duty  has  been 
performed. 

Observers  are  cautioned  against  changing  the  position  of  any  instrument  without  good 
and  sufficient  cause,  and  must  report  every  change  in  elevation  of  six  or  more  inches. 

TOOL-BOX. 

46.  The  following  implements  for  cleaning  and  repairing  instruments  will  be  supplied, 
neatly  packed  in  a  small  box,  to  each  atatioir : 

Two  screw-drivers,  one  fitting  the  screws  about  the  cistern,  the  other  those  about  the 
scale  of  the  barometer;  a  small  glass  funnel ;  two  porcelain  cups,  from  two  to  four  inches 
in  diameter;  kid-skin;  shoemaker's  thread  ;  white  wax;  chamois  leather;  apairofsmill 
forceps  ;  a  small  three-cornered  file,  and  a  biow*pipe. 

MISCELLANEOUS  APPARATUS. 

47.  Printing  press  for.  weather-map,  — At  stations  supplied  with  a  press  for  printing  m^ 
the  following  articles  not  sent  witn  the  press  will  be  found  necessary :  A  set  of  tjw- 
springs  (one  for  each  reporting  station)  for  the  rapid  justification  of  the  figures;  one  stia; 
one  galley;  sponge;  brush;  lye;  sperm-cil,  and  benzine. 

When  the  synopsis  and  probabilities  are  printed  (and  this  should  be  done  wherpver  there 
is  a  pre»s)  a  twenty- five-pound  font  of  pica  type  will  be  necessary,  in  addition  to  the  sym- 
bols and  figures  furnished  with  the  press.  The  synopsis  should  be  set  in  a  measure  of 
twenty-eight  ems  wide.  At  stations  supplied  with  the  type-springs,  the  figures  will  not  be 
removed  from  the  plate  after  each  issue,  as  the  work  can  be  done  much  more  rapidly  and 
easily  by  simply  taking  out  the  springs  and  changing  only  such  figures  as  are  necessary. 

The  figures  and  symbols  should,  however,  be  completely  removed  twice  each  month,  and, 
with  the  plate,  thoroughly  cleaned.  The  figures  can  be  cleaned  daily  in  the  plate  by  usinf 
a  sponge  moistened  with  benzine.  The  type  used  for  the  synopsis  should  be  washed  with 
lye.  The  ink-roller  should  be  cleaned  weekly,  or  oftener  if  necessary,  and  everything  per- 
taining to  the  press  must  be  kept  well  cleaned  to  prevent  difficulty. 

If  stations  are  added  for  which  the  bed-plate  has  not  been  pierced,  observers  will  ha^ 
the  necessary  work  done,  being  careful  to  get  the  new  stations  in  their  proper  geographical 
position. 

One  copy  of  the  map  will  be  kept  on  file  in  the  observer's  office  for  reference,  and  on  Sat- 
urday of  each  week  a  copy  of  the  current  issue  will  be  mailed  to  this  Office. 

48.  Instructions  for  stamping  manifold  tceather-maps. — 1.  Count  off  from  ten  to  fifteen 
maps  from  the  top  of  the  book. 

2.  Place  the  iron  plate  under  the  number  counted  out,  and  turn  a  map  down  upon  it 

3.  Place  a  sheet  of  carbon  paper  smoothly  upon  this  map,  and  then  turn  down  the  next 
map,  on  which  put  another  sheet  of  carbon,  and  so  on  alternating  carbon  and  maps  nptil 
the  number  to  be  issued  is  complete,  leaving  the  last  map  without  carbon  upon  it,  takiog 
care  to  smooth  all  when  down. 

In  making  three  or  four  maps  only  a  sheet  of  blotting-paper  should  be  placed  next  to  the 
iron  plate  and  beneath  the  lower  map. 

4.  Place  the  box  of  stamps  at  the  top  of  the  map,  with  each  die  in  its  proper  place,  icd 
taking  especial  care  not  to  allow  the  Hands  or  mallet  to  rest  on  the  paper,  and  thus  mark 
and  deface  the  lower  maps. 

5.  First  stamp  with  the  symbol  dies,  the  direction  of  the  wind  and  state  of  weather,  ss 
indicated  by  the  legend  on  the  maps.  Hold  the  die  perpendicular  to  the  map  and  strike  \i 
hard  enougil  to  make  the  impression  go  through  all  the  maps  without  cutting  the  upper 
one.    The  actual  amount  of  force  required  can  only  be  learned  by  practice. 

6.  After  the  weather  use  tbe  figure  dies,  taking  care  that  the  figures  for  one  station  do  not 
interfere  with  those  of  any  other.  Stamp  the  first  two  figures  (Thermometer)  close  together^ 
the  next  two  (Barometer,  29  or  30)  one-eighth  of  an  inch  from  the  first  pair,  the  last  tvroot 
the  barometer  foUowine  closely.  The  last  of  the  figures  (Velocity  of  the  Wind)  aretob« 
separated  one-eighth  of  an  inch  from  those  for  the  barometer.    Great  care  must  be  taken  to 
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niGfike  the  figares  neat  and  regular  in  appearance,  and  to  stamp  them  so  they  can  be  read 
without  difficaltj. 

7.  After  the  maps  are  properly  stamped  write  with  the  stylus  in  head-line  the  name  of 
station,  day  of  week,  date,  and  time  of  report,  thas :  "  Washingtoo,  D.  C,  Saturday, 
April  20,  1872,  7.35  a.  m." 

WATER-GAUGE. 

49.  No  definite  form  of  water-gaage  has  been  adopted,  owing  to  the  difficulty  of  getting 
one  at  a  reasonable  cost  that  would  be  adapted  to  the  ossontiallv  different  circumstances 
under  which  it  mast  be  used  at  the  several  river  stations.  The  following  description  of  a 
simple  form  of  gauge  may  be  useful  in  localities  where  it  is  difficult  to  get  one  of  more  scien- 
tific construction,  or  to  be  used  as  a  temporary  substitute  for  the  latter  in  cases  of  emer- 
gency : 

Take  a  piece  of  pine  scantling,  from  H  to  1^  inches  in  thickness,  and  from  5  to  6  inches 
in  breadth  ;  the  length  vaiying  according  to  the  depth  of  water  where  it  is  to  be  used. 

Having  planed  the  scantling  smooth,  give  it  a  heavy  coat  of  white  zinc  paint,  and  after 
the  paint  is  dry  divide  the  scantling  into  feet  and  tenths  of  feet  with  a  rule  and  lead  pencil. 

With  a  small  bnish  paint  the  tenths  of  feet  black,  except  the  center  and  initial  ones  of 

each  foot,  which  will  be  painted  red  and  in  heavier  lines  than  the  intermediate  ones,  thus : 

— — <^^^  h 

Indicate  each  foot,  with  its  proper  number,  in  plain  figures  marked  on  the  white  surface 
just  above  the  triangle. 

Having  thus  marked  the  staff  up  to  a  sufficient  height  to  insure  getting  the  maximum 
high  water,  select  a  pile,  or  other  stationary  object,  in  some  portion  of  the  levee  or  wharf 
where  the  staff  will  be  secure  from  being  damaged  or  defaced  by  coming  into  contact  with 
▼easels,  and  where  it  will  not  be  left  dry  by  the  tide.  Lower  the  staff  into  the  water,  taking 
care  to  keep  it  in  a  vertical  position  until  it  touches  the  bed  of  the  river,  and  then  secure  it 
to  the  pile  oy  spikes. 

It  would  be  well,  in  selecting  a  place  for  fixing  the  staff,  to  take  the  angle  of  a  pier,  and 
having  fastened  a  smooth  piece  of  scantling,  about  the  size  of  the  staff,  on  the  siae  of  the 
pile,  secure  the  staff  to  this. 

When  the  gauge  is  in  an  exposed  place,  liable  to  be  washed  by  the  waves,  advantgo 
should  be  taken  of  the  first  low  water  to  secure  it  from  being  displaced,  by  driving  in  addi- 
tional spikes,  or  lashing  it  with  strong  cords  to  the  pile. 

Care  must  be  taken  in  reading  the  staff  when  the  water  is  rough  to  get  the  moan  of  the 
rise  and  fall  of  the  waves.  It  would  be  well,  after  securing  the  staff,  to  determine  some 
point  of  reference,  so  that  in  case  it  should  be  destroyed  anouer  one  could  be  put  up  at  the 
same  height.  This  may  be  done  by.  taking  and  marking  some  given  point  in  the  yicinity,  » 
pile  or  a  rock,  at  any  given  height  of  the  water.  Thus,  by  driving  a  spike  or  drilling  a 
iiole,  and  recording  the  height  of  the  water,  as  read  from  the  staff  at  the  time,  jfou  have  a 
**  bench-mark,**  or  point  of  reference,  by  which  to  set  up  another  staff.  It  would  be  neoes- 
aary  in  doing  this  to  make  a  sketch  of  the  place,  giving  the  location  of  the  staff  and  the 
point  of  reference ;  noting  the  local  names  of  the  surrounding  points  so  that  any  other  per- 
son could  find  the  place  from  the  description. 

The  record  consists  of  a  simple  blauK-book,  witli  name  of  town  and  particular  locality, 
and  name  of  observer  at  hei&d  of  each  page,  ruled  in  columns,  with  the  headings,  date,  year, 
day  of  month,  and  the  time  of  observation,  hour  and  minute ;  the  height  of  the  water, 
expressed  in  feet  and  hundredths,  state  of  weather,  direction  and  approximate  force  of  wind. 

oO.  Observers,  in  publishing  their  local  river  reports,  will  give,  in  addition  to  the  changes 
in  past  twenty-fbor  hours,  the  height  of  watier  above  some  fixed  point  known  and  used  by 
steamboat  men  and  other  InterestM  parties. 

51.  The  river  observations  must  be  made  and  reported  with  as  much  care,  regularity,  and 
accuracy  as  those  of  the  barometer,  and  where  the  observer  is  compelled  by  pressure  of 
other  duties  to  intrust  this  part  of  his  work  to  an  assistant,  he  must  assure  himself  by  fre- 
quent personal  in8|)ection  that  it  is  faithfully  and  honestly  done.* 

SIGNAL  APPARATUS. 

o2.  .Stations  ordered  to  di.splay  cautionary  signals  will  be  supplied  with  two  (or  more)  red 
fla^,  one  six  feet  and  the  other  eight  feet  square,  having  square  blaeh  centers*  one-third  the 
size  of  the  flag ;  one  red  signal  lantern  ;  one  large  flag-staff,  and  two  sets  of  small  staffs  for 
use  in  cases  of  emergency.  The  large  flag-staff  must  be  from  twenty-five  to  thirty  feet  in 
height,  and  so  situated  as  to  be  clearlv  visible  from  as  large  a  part  as  possible  of  the  harbor 
and  shipping  it  is  designed  to  warn  of  approaching  danger.  The  staff  will  be  provided  with 
halyards  for  raisini^  and  lowering  the  flags  and  lantern,  and  will  be  erected  on  the  roof  of 
some  building,  preferably  on  the  one  in  which  the  office  is  located,  unless  a  more  desirable 
position  is  found  near  the  office. 

Everything  connected  with  the  signal  apparatus  must  be  kept  in  perfect  order;  flags 
mended  when  torn,  ties  sewed  on,  halyards  renewed,  lanterns  constantly  filled  and  trimmed 
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and  the  approaches  to  the  staff  convenient  bo  that  there  may  be  no  delay  in  obeyin^i  all 
orders  to  noist  or  lower  signals. 

53.  Timely  requisition  most  bo  made  upon  this  office  for  new  articles  of  equipment  wfakia 
those  in  use  are  likely  to  become  unserviceable.  \ 

SIGNAL  ORDERS. 

54.  Sisals  will  be  ordered  up  by  telegraph  from  this  Office  in  the  words  *'  Up  signals,' 
and  will  DO  ordered  down  in  tne  words  *'  signals  down."  Signals  will  remain  displayed 
until  the  order  to  lower  them  is  received  from  this  Office,  unless  telegnraphic  coqamunication 
with  the  Office  is  interrupted  and  continues  so  for  some  hours  after  the  storm  has  passed,  in 
wbiclf  case  the  signal  will  be  lowered  when  the  danger  is  over.  Extreme  caution  must  be 
exercised  in  this  respect,  in  order  not  to  mistake  the  customary  lull  in  the  centbr  of  a  storm 
for  an  indication  that  it  has  passed  over. 

Observers  must  not,  under  any  circumstances t  hoist  or  display  cautionary  signaU  withoat 
authority  from  this  Office, 

55.  Observers  must  immediately  acknowledge  by  telegraph  the  receipt  of  all  signal-orders, 
giving  name  of  station,  nature  of  order,  and  time  of  receipt.  These  acknowledgments  will 
b^  addressed  to  the  Chief  Signal-Officer,  and  signed  hj  the  observer  or  assistant  receiviofr 
the  order.    The  following  examples  will  illustrate  the  ^rm  of  message  to  be  used : 

1. 


Chief  Signal-Officer,  IVashington : 
Chicago — Up  signals  received  ten-forty  a.  m. 


"Mackintosh,  Observer. 


Chief  Signal-Officer,  Washington: 

Detroit — Signals  down  received  six-fifty  p.  ra. 

Mann,  Obserctr, 

5G.  At  the  end  of  each  week  a  report,  made  out  on  Form  23,  will  be  forwarded  in  the 
same  envelope  with  the  other  weekly  reports.  This  report  will  be  for^varded  regnlarlj, 
wliether  orders  have  been  received  or  not  during  the  week. 

The  hours  of  duty  will  be  so  arranged  at  cautionary  stations  that  one  man  will  be  in  the 
office  constantly,  in  readiness  to  obey  signal'Orders. 

V 

RECRUITING  FLAG. 


be  procured  for  this  purpose,  and  so  arranged  that  it  can  be  put  up  and  taken  down  t 
pleasure. 


MAr  AND  BULLETIN  FRAMES. 

S»8.  Frames  for  the  proper  display  of  maps  and  bulletins  will  be  furnished  by  this  Office, 
and  will  not  be  purchased  by  the  observers  without  special  authority. 

FORMS. 

59.  The  following-named  forms  will  be  furnished  for  use  at  each  station  : 

Form    2— Receiving  sheet. 

Form    ii — Daily  bulletin. 

Form    4— Weekly  report. 

Form   5— Telegraphic  report. 

Form   6— Receipt  for  property. 

Form   8 — Weather  map.  <- 

Form  15— Synopsis. 

Form  16— Monthlv  chart. 

Form  19 — Error  sheet. 

Form  20 — Barometrical  corroction. 

Form  22 — ^Monthly  mean. 

Form  24 — Records  of  bulletins. 

Forni  25 — Telegraphic  form. 
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Stations  displaying  cautionary  signals  will  be  furnished,  in  addition  to  the  above,  with 
Form  '■S'.iy  for  reportiue  receipt  of  signal  orders. 

60.  Form  2  is  for  the  use  of  the  telegraph  operators  in  receiving  the  reports  from  other 
stations,  and  will  be  furnished  by  the  observers  in  such  quantities  as  may  oe  required,  care 
being  taken  to  guard  ag^ainst  wasteful  and  unnecessary  use.  The  spaces  will  be  filled  up  in 
regular  order,  commencing  at  the  upper  lefl-hand  space  and  filling  each  space  to  the  nght 
in  succession  on  the  first  line,  and  ttien  commencing  at  the  left-hand  space  of  the  second 
line,  and  so  on  until  each  space  is  filled.  Observers  will  require  the  receiving  operators  to 
sign  and  date  each  sheet,  and  also  to  note  the  time  the  reports  upon  it  were  received  before 
taking  it  frOm  the  telegraph  office.* 

After  the  reports  are  transferred  to  the  bulletin  the  receiving  sheets  for  each  full  report 
will  be  placed  together  and  folded  neatly  in  three  folds  parallel  with  the  writing. 

Each  morning  the  three  reports  of  the  preceding  day  will  be  secured  together  so  as  to 
form  a  single  package.  At  the  end  of  each  week  the  seven  dailv  packages  of  the  week 
will  be  put  up  in  a  neat  package  and  forwarded  by  mail  to  this  Office,  accompanied  by  the 
error  sheet. 

61.  Form  3  is  the  daily  bulletin  issued  for  public  information.  The  several  columns  will 
be  filled  up  from  the  receiving-sheet,  the  words  and  figures  being  >\'rittcn  plainly  and  dis- 
tinctly. 

Before  making  any  entries  upon  the  manifold  form,  the  sheets  will  be  carefully  smoothed 
down  so  that  the  registered  lines  of  the  several  stations  will  fall  directly  over  each  other.  If 
more  than  fifteen  bulletins  are  to  be  written,  it  is  better  to  make  out  the  number  in  two  equal 
parts,  than  to  trv  and  write  them  all  at  once,  in  order  that  the  copies  may  all  be  legible. 

One  copy  of  the  morning  issue  of  the  Saturday  bulletin  will  be  mailed  to  this  office  from 
each  station. 

The  headings  of  the  difierent  columns  indicate  with  sufficient  clearness  the  matter  to  be 
filled  in. 

When  any  part  of  a  report  is  not  received,  or,  if  received,  is  evidently  incorrect,  the  word 
''blank'"  will  be  written  in  the  spaces  to  be  filled  by  such  part. 

Absence  of  wind,  pressure  of  wind,  clouds,  rain-full,  or  change  iu  barometer,  thermome- 
ter, and  river,  will  be  indicated  by  the  figure  zero.  * 

New  stations,  whose  names  are  not  in  the  printed  list,  will  bo  written  in  the  blank  lines 
at  the  bottom  of  the  form.. 

62.  Form  4  is  the  weekly  report,  and  throe  copies  will  be  forwarded  to  this  Office  at  the 
end  of  each  week ;  one  copy  containing  the  full  record  of  the  telegraphic  series  of  observa- 
tions, one  the  record  of  the  local  series,  and  the  third  that  of  the  midday  observations.  This 
last  will  be  sent  in  blank,  if  no  changes  have  been  noted  of  sufficient  amount  to  call  for 
report  and  record.  In  addition  to  the  items  called  for  by  the  headings  of  the  different  col- 
umns, observers  will  enter  in  the  column  of  **  Remarks"  the  weekly  mean  of  the  barometer 
and  thermometer  for  the  telegraphic  series  of  observations,  giving,  firstly,  the  mean  of  the 
morning ;  secondly,  that  of  the  afternoon :   and  thirdly,  that  of  the  midnight  observations. 

63.  Form  5  will  be  used  for  all  of  the  telegraphic  reports,  and  will  be  made  out  each  time 
in  duplicate,  one  copv  for  deposit  in  the  telegmph-omce,  for  transmisuou  by  telegraph  to 
this  Office,  and  the  other  for  transmission  by  mail  to  the  same  place.  Both  copies  must  be 
filled  up  and  signed  in  the  manner  indicated  upon  the  form  itself. 

Each  regular  report  will  consist  of  ten  words,  arranged  in  two  linos  of  five  words  each. 
At  all  stationB  designated  by  this  Office  as  river  stations,  the  afternoon  report  will  consist  of 
twelve  words,  ananged  in  two  lines  of  six  words  each,  the  last  word  in  first  line  being 
"itver,*'  and  the  last  word  in  second  line  indicating  by  the  proper  cipher  word  the  change 
in  past  twentj-four  hours. 

In  filing  up  the  form,  the  first  space  of  the  first  line  will  be  used  for  name  of  stationf  the 
second  for  date  and  time  of  report,  the  third  for  barometer,  the  fourth  for  thermometer,  and 
the  fifUi  for  humidity.  In  the  second  line  the  first  space  will  be  used  for  state  of  weather, 
the  second  for  velocity  of  wi^d,  the  third  for  upper  clouds,  the  fourth  for  lower  clouds,  and 
the  fifth  for  rain-fill.  The  cipher  words  must  in  all  cases  be  written  plainly  and  correctly. 
The  word  **  blank"  will  be  used  when  from  any  cause  an  observation  is  not  taken. 

The  duplicate  copies  of  the  repnort  for  each  day  will  be  mailed  the  succeeding  day  to  this 
Office  from,  all  stations  having  daily  mail  facilities.  Other  stations  will  forward  as  often  as 
practicable. 

64.  Form  6  is  a  memorandum  receipt  for  property,  and  will  be  filled  up  with  the  number 
and  kind  of  articles  received,  signed,  dated,  and  transmitted  promptly  to  this  Office. 

Detailed  instructions  in  reference  to  this  form  will  be  given  under  the  head  of  '*  Property." 

65.  Form  8  is  the  weather  j^a|>,  to  be  printed  or  made  out  in  manifold,  as  may  be  directed 
from  this  Office,  and  shows  the  direction  of  the  wind,  state  of  weather,  height  of  barometer, 
height  of  thermometer,  and  velocity  of  wind  at  each  station.  The  arrow  is  always  to  fly 
with  the  wind,  and  not  toward  it  like  a  vane.  Iu  printing  or  stamping  these  maps  great 
care  must  be  exercised  to  make  the  figures  and  dilTerent  signs  correctly  and  distinctly. 


*  When  tho  reports  are  received  in  duplicato  by  the  operator,  obserrcr^  -vrill  retniu  tho  original  sliecta 
Lnii«hcd  th':ia  by  this  <Jfttcc. 


iuvni 
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Observers  must  neyer  allow  imperfect  or  illegible  maps  to  leave  their  offices.  To  insar 
accuracy,  the  printed  maps,  before  being  issuedf  most  be  carefully  compared  with  the  reports 
received,  and  if  errors  are  found  they  will  he  corrected  on  the  map,  if  the  corrections  can  be 
made  without  disfiguring  it  and  without  rendering  it  illegible.  If  they  cannot  be  so  cor- 
rected, the  whole  edition  will  be  destroyed,  as  it  is  better  not  to  issue  any  map  than  one 
which  is  imperfect. 

66.  Observers  are  authorized  to  trace  upon  these  maps  isdharB  or  lines  of  equal  baromet- 
ric pressure,  in  accordance  with  the  following  directions : 

1st  Ascertain  by  a  general  examination  of  the  reports,  after  they  are  entered  on  the  map, 
whether  any  of  the  lin^s  of  equal  pressure  will,  when  drawn,  traverse  a  large  portion  of  the 
map,  and  if  this  is  found  to  be  the  case  these  long  lines  will  be  drawn  first.  The  lines  of 
29.d0,  30.00,  and  30.10,  on  the  map,  opposite  page  12  of  the  circular  issued  by  this  Office, 
on  the  practical  use  of  meteorological  reports  and  weather  maps,  are  illustrations  of  this 
principal  isobar  or  hate  line. 

2d.  If  decided  differences  in  barometic  reading^  are  observed  to  exist  between  neighbor- 
ing stations,  enter  upon  the  map  with  a  red-lead  pencil  little  dots  or  dashes,  intermediate- 
between  any  two  of  them,  to  represent  the  points  at  which  the  barometic  reading  wonld  be 
exactly  29.00,  29.60,  &c.,  or  30.00,  30.10,  £c.,  supp06in|f  the  pressure  to  change  uniformly 
in  the  space  between  the  two  stations.  The  precise  position  of  these  intermediate  points  can 
usually  1)0  found  with  sufficient  exactness  by  estimation  with  the  eye. 

The  interpolated  isobars — that  is,  those  which  are  drawn  between  stations,  as  in  the  pre- 
ceding  paragraph— cannot  be  relied  upon  as  perfectly  accurate,  but  the  amount  of  error 
need  not  exceed  two-hundredths  of  an  inch  in  the  position  of  any  one  line,  if  proper  atten- 
tion is  paid  to  the  following  points:  First,  The  isobars  must  not  be  extended  west  of  the 
one  hundredth  degree  of  limgitude  wost  of  Greenwich,  (or  the  meridian  twenty-three  degieea 
west  of  Washington,)  as  the  barometric  readings  of  very  elevated  stetions  cannot  at  present 
be  combined  with  those  of  an  altitude  of  fifteen  hundred  feet  or  less.  Second,  The  baromei- 
rical  readings  reported  from  Mount  Washington  must  not  be  used  in  drawing  the  isoban 
over  the  New  England  States.  Third,  Certain  allowances  or  corrections  must  be  made  for 
the  readings  reported  from  several  stations  whose  elevation  is  not  jet  accurately  determined. 
These  corrections  will  be  furnished  irom  this  Office  upon  application. 

When  a  sufficient  number  of  dote  or  dashes  have  Deen  made  to  enable  the  observer  to 
trace  the  course  of  one  or  two  of  the  principal  isobars,  they  will.be  joined  together  by  a 
curved  line  passing  through,  or  nearl^  through,  all  of  them,  without  following  any  of  the 
minor  irregularities  that  would  be  possibly  caused  by  slight  errors  in  the  interpoLatluns.. 


N. 


N 


S 


Any  perplexity  that  may  arise  in  drawing  these  lines,  as  to  their  proper  route,  may  gener- 
allj  be  removed  by  considpring  the  direction  of  the  wind  as  reported  from  each  station. 
Thus,  if  from  stations  A,  B,  0,  and  D,  reporte  are  received  aAhown  in  the  figure,  it  would 
be  seen  at  once  that  between  B  and  C  there  was  a  central  area  of  low  pressure  around 
which  the  wind  circulated  in  the  direction  indicated  by  the  arrows,  and  the  isobars  would 
tlierefore  be  drawn  as  shown  by  the  dotted  lines. 

When  the  lines  are  very  much  crowded  together,  as  happens  in  a  few  severe  storms,  the 
isobars  may  be  drawn  for  every  two-tenths  of  an  inch,  instead  of  every  one-tenth. 

Each  isobar  should  be  plainly  marked  at  ite  extremities  with  the  figures  indicating  ibe 
corresponding  pressure,  and  the  central  areas  of  highest  and  lowest  pressure  should  be 
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'marked  ''high  "  and  "low,"  respectively,  unless  by  so  doing  the  appearance  oi  the  map 
would  be  injured  by  the  complicatloi^of  the  lines. 

When  the  observer  has  any  doubt  as  to  the  course  of  a  given  isobar,  he  should  omit  it 
entirely  or  simply  indicate  its  probable  position  by  a  broken  instead  of  a  full  red  line. 
Observers  will  forward  to  this  Office  weekly  examples  of  their  isobaric  maps,  and  will  not 
post  them  in  any  public  place  until  officially  authorized  to  do  so. 

66.  Form  15  is  for  the  synopsis  and  probabilities,  and  a  copy  properly  filled  will  be  posted 
with  each  bulletin  at  all  stations  where  they  are  received.  The  midnight  synopsis  will  be 
used  with  the  morning  bulletin,  and  the  morning  synopsis  with  the  afternoon  bulletin,  when- 
ever practicable.  At  stations  where  the  afternoon  and  not  the  midnight  synopsis  is  received, 
this  will  be  used  with  the  bulletin  of  the  next  morning. 

In  all  cases  the  time  and  date  of  issue  from  Washington  must  be  plainly  written  upon 
the  form. 

67.  Form  26  is  the  blank  meteorological  chart  to  be  made  out  monthly  at  each  station,  and 
forwarded  by  mail  to  this  Office  as  soon  after  the  close  of  each  month  as  practicable. 

The  following  instructions,  taken  in  connection  with  the  illustration  given  in  the  annual 
report  of  the  Chief  Signal-Officer  for  1871,  will  enable  observers  to  make  them  out  properly : 

For  the  thermometer,  taXe  the  weekly  reports  on  Form  4,  beginning  with  the  morning  re^ 
port  of  the  first  day  of  the  month ;  with  a  sharp  pencil  make  a  dot  on  the  chart  at  the  height 
at  which  the  dry-bulb  thermometer  stood  at  7  a.  m., (or  the  first  observation,)  at  its  7  a.  m. 
relative  distance  from  the  J 2  m.  line,  as  shown  in  the  illustration  referred  to.  Do  the  same 
with  each  of  the  six  observations.  Join  these  dots  with  the  pencil  and  afterward  trace  with 
ink. 

Continue  the  same  way  with  the  wet-bulb  thermometer,  barometer,  and  velocity  of  the 
wind,  marking  the  direction  of  the  wind  in  small  letter^  opposite  each  observation. 

The  relative  humidity  and  amount  of  clouds  are  given  at  the  2  o'clock  observation — the 
space  between  the  central  horizontal  dark  lines  being  100  per  cent,  for  humidity,  and  the 
squares  for  clouds  being  1,2,  3,  and  4-4ths,  respectively. 

The  dark  lines  for  rain  are  placed  with  the  right  edge  at  the  point  where  the  rain  ceased. 

The  scale  may  be  changed  for  a  greater  fall  of  rain  than  1^  inches,  or  a  greater  velocity  of 
wind  than  35  miles  per  hojir. 

Different  colored  ink  may  be  used  for  the  several  lines,  if  preferred. 

In  forwarding  these  charts  by  mail  they  should  never  be  folded,  but  rolled  around  a  cen- 
tral core  of  paper  or  wood,  the  latter  being  preferable.  As  they  are  intended  for  future 
reference,  care  should  be  taken  in  making  them  out  accurately  and  neatly. 

68.  Form  19  is  the  error  sheet,  which  accompanies  the  weekly  packages  of  Form  2  sent 
by  observers  to  this  Office.     It  will  be  filled  up  in  the  following  manner : 

In  the  3d  column  will  be  entered  the  official  numbers  of  all  regular  reports  missing  when 
the  telegraphic  circuits  are  closed.  In  the  4th,  5th,  and  6th  columns  will  be  entered,  on  the 
same  line  under  appropriate  headings,  the  numbers  of  all  reports  of  previous  dates  which 
may  have  been  received  during  the  time  designated  at  the  left  hand  of  the  form.  In  the 
7th  column  the  time  the  last  report  was  received  will  be  noted.  Receipt  of  duplicates,  cor- 
rections, and  reports  not  in  schedules,  causes  of  delay,  &c.,  will  be  noted  in'  the  column 
headed  "Keiparks."  The  number  of  words  must  include  aU  reports  due  at  the  station 
which  may  have  been  received  up  to  the  time  the  circuits  were  closed,  whether  they  were 
•f  the  current  or  previous  dates.  Duplicates  and  corrections  are  not  to  be  counted.  Each 
line  of  the  farm  must  contain  n  compute  record  of  the  toork  for  the  date  and  time  specified. 
The  record  will  be  made  up  from  Form  2  immediately  after  each  report. 

69.  Form  20  is  for  the  weekly  example  of  the  manner  in  which  the  observer  works  out 
the  barometrical  corrections  and  deduces  the  relative  humidity  from  the  readings  of  the  wet 
and  dry'bnib  theroAometer. 

70.  Form  22  is  used  for  the  record  of  the  daily  and  monthly  means  of  the  barometer  and 
thermometer,  with  the  prevailing  direction  of  the  wind  and  amount  of  rain-fall  for  the 
month. 

In  filling  up  this  form  the  means  of  the  barometer  and  thermometer  will  be  obtained  by 
dividing  the  sum  of  the  7  a.  m.,  2  p.  m.,  and  double  the  9  p.  m.  observations,  by  four.  The 
telegraphic  obseryations  will  not  be  used. 

Copies  of  this  form,  properly  filled  up,  will,  at  the  end  of  each  month,  be  furnished  by 
observers  to  as  many  of  the  newspapers  and  other  periodicals,  published  at  their  stations,  as 
may  desire  to  make  use  of  it.  One  copy  will  also  be  forwarded  to  this  Office,  and  one  kept 
on  file  in  the  observer's  office. 

71.  The  weekly  mean  of  the  telegraphic  observations  of  the  barometer  and  thermometer  will 
be  obtained  in  the  following  manner :  Divide  the  sum  of  the  a.  m.  telegraphic  observations  by 
the  number  of  observations,  and  the  quotient  will  be  the  mean  of  the  morning  observations ; 
proceed  in  the  same  manner  for  the  afternoon  and  night  observations,  and  enter  the  quotients 
separately  under  the  head  of  "  Remarks,"  on  Form  4.  ^ 

The  monthly  mean  of  the  telegraphic  observations  will  be  obtained  in  the  same  manner, 
and  forwarded  at  the  end  of  each  month  to  this  office,  on  a  separate  form,  which  will  be 
ruled  by  the  observers  until  otherwise  supplied. 
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The  local  observations  made  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  will  not  be  used  in  gettiog- 

this  mean. 
/ 

ILLUSTRATIONS. 

Barometer;  telegraphic  observations,   7.35  a.  m.,  4.35  p,  m.,  and  11.35  p.  m.,  H'askingtam 

mean  time, 

A.M.  P.M.  Midniglit 

30. 04  30. 04  30. 08 

30.09  30.11  30.06 

30.09  30.00  29,89 

29.83  29. 7C  29.70 

29. 76  29. 83  29. 96 

30. 04  29. 96  29. 89 

29.85  29.66  29.60 

7)209. 70  7)209. 36  7)209. 18 

29. 957  29. 908  29. 683 

Mean  of  a.  m.  obseryation 29.957 

Mean  of  p.  m.  observation 29.908 

Mean  of  midnight  obserration 29.863 

Thermometer;  telegraphic  observations,  7.35  a.  m.,  4.35  p.  m.,  and  11.35  p.  m.,  fTashirngtom 

mean  time. 


A.  M. 

P.M. 

Miflnij 

24 

37 

32 

:^2 

42 

:^2 

27 

47 

38 

40 

46 

40 

34 

32 

24 

23 

42 

38 

34 

61 

7)307 

,        52 

7)214 

7)256 

30.6 


4?.  8 


36.5 


Mean  of  a.  m.  observation -. 30.6 

Mean  of  p.  m.  observation : 43.8 

Mean  of  midnight  observation 36.5 

72.  In  calculating  the  mean  of  the  thermometer-readings  at  low  temperatures,  Uic  follow- 
ing rule  will  be  observed : 

**  When  minus-readings  occur,  the  difierence  between  the  sum  of  the  positive  and  the  sum 
of  the  negative  numbers  is  to  be  taken.  This  difference,  which  is  the  tcTTAL  sum,  has  the 
sign  of  the  greater  of  the  two  partial  sums,  and  will  be  divided  bjTthe  total  number  of 
observations." 

The  quotient  obtained  hy  this  division  will  be  the  mean  sought. 

The  following  arc  examples  : 


Example  1 


+    70 
+    50. 
-f    20 
0 


Example  2. 


+  60 

-f  20 

0 

—    5 


Sum  of  positive -\-  140 

Sum  of  negative 0 


Sum  of  positive -|-80 

Sum  of  negative —    5 


Total  sum +  140 

Number  of  observations 4 

Mean -|-    35 


Total  surn , 

Number  of  observations. 
Mean 


-f-  #» 

4 

-h  iy.75 
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Example  3.  Example  4. 

-f-      2 

—  5  —    5 
0  0 

-f      4  0 

—  7  0 
-f      f)                                                                                 0 

—  15  0 

Sam  of  positivo -|-    11  Sum  of  positive 0 

Sam  of  negative —   27  Sum  of  negative —  5 

Total  sum —    16  Total  sum —   5 

Number  of  observations 7  Number  of  observations 6 

Mean —2.3  Mean —   0.8 


I    73.  Form  23  is  for  use  at  stations  designated  for  the  display  of  cautionary  sigi^als,  and 
will  be  filled  up  and  forwarded  weeklv  to  this  Office  during  the  jseriod  signals  are  ordered. 
Under  the  head  of  *' remarks"  will  be  recorded  the  highest  velocity  reached  by  the  wind* 
during  the  time  the  signals  were  displayed. 

74.  Form  24  is  the  weekly  report  of  the  number  of  bulletins  and  maps  issued  at  each  sta- 
tion, and  will  be  forwarded  to  this  Office  in  the  same  envelope  with  the  other  regular  weekly 
reports. 

75.  Form  25  is  the  one  upon  which  all  official  telegrams  to  this  Office  must  be  written.  As 
everything  transmitted  is  charged  for,  unnecessary  words  must  be  avoided.  The  full  date 
and  time  of  filing  message  will  be  written  above  the  upper  heavy  line,  while  only  the  name 
of  the  city  and  the  day  of  the  month  will  be  written  below  it.  The  signature  must  contain 
only  the  surname  of  the  sender  and  the  word  *'  observer."  Only  the  matter  written  between 
the  heavy  lines  is  to  be  transmitted.    ' 

BOOKS  OF  REFBRRNCE  AND  RECORD. 

76.  The  following  books  of  reference  and  record  will  be  furnished  by  this  Office  to  each 
station :  * 

For  referenee.—Gnjoi's  Meteorological  Tables ;  Buchan*s  Handy  Book  of  Meteorology ; 
Loomis's  Treatise  on  Meteorology;  Myer's  Manual  of  Signals;  Piddington's  Horn-Book; 
Pope's  Modern  Practice  of  the  Electric  Telegraph ;  Annual  Report  of  the  Chief  Signal-Offi- 
cer for  1871  ;  Practical  Use  of  Meteorological  Reports  and  Weather-Maps ;  Instructions  to 
Observer-Sergeants,  Signal-Service,  United  States  Army ;  Smithsonian  Directions  for  Meteo- 
rological Observations. 

For  records. — Journal ;  Daily  Record  of  Observations  ;  Record  of  Bulletins  ;  Record  of 
Letters  Sent ;  Record  of  Letters  Received ;  Original  Record  of  Observations ;  Weather- 
Map  of  the  United  States. 

77.  In  the  journal  will  be  entered,  daily,  all  matters  of  interest  not  provided  for  in  the . 
various  forms,  such  as  meteoric  and  auTDral  displays,  earthquakes  and  unusual  atmospheric 
appearances  and  disturbances,  giving  in  all  cases,  when  possible,  the  time  of  beginning  and 
duration  of  each.  Especially  will  the  observer  enter  a  detailed  account  of  the  cliaracteristic 
phenomena  of  every  serious  storm  that  passes  over  or  near  his  station.  In  this  book  will 
also  be  noted  the  condition  of  the  instruments,  and  when  they  are  damaged,  in  any  way,  the 
cause  will  bo  stated.  A  monthly  abstract  of  the  entries  in  the  journal  will  be  forwarded  to 
the  Chief  Signal-Cffficer  within  five  days  after  the  expiration  of  each  month. 

78.  Observer-sergeants  will  be  particular  to  note  every  display  of  aurora,  seeking,  by 
inquiry  of  others,  it' necessary,  to  make  their  record  complete. 

If  the  heavens  are  obscured  by  clouds  so  that  the  aurora,  if  present-,  cannot  be  observed, 
the  word  '*^  obscured  "  will  be  entered  in  that  part  of  the  record  devoted  to  auroral  displays. 
If  the  sky  is  sufficiently  clear  for  observation,  the  i^ords  •*  aurora"  or  **  no  aurora  "  will  be 
entered  according  as  one  is  visible  or  not.  When  observed,  a  full  account  of  the  phenom- 
enon will  be  entered  in  the  joui'nal;  showing  the  exact  minute  of  beginning  and  ending  of 
the  aurora,  and  the  principai  phases  of  changes  that  it  oxpuriences.  The  Allowing  partic- 
ulars, should  be  especially  noted  :  the  azimuth  and  altitude  of  eadk  extremity  and  of  the 
crown  of  any  arch  of  light  and  the  same  data  for  any  corona  or  glory  that  may  be  formed. 

When  the  observer  is  familiar  with  the  names  of  the  principal  fixed  stars,  he  may  locate 
the  arch  or  crown  by  reference  to  thorn ;  but  it  is  preferable  that  ho  should  observe  directly 
the  altitude  and  azimuth. 

Altitudes  are  expressed  by  degrees  from  the  horizoa  to  the  zenith.  If  any  circle  be  di- 
vided into  360  parts,  and  radial  lines  connect  these  parts  with  the  center,  each  pair  of  lines 
subtend  an  anglo  of  one  degree;  the  fourth  part  of  the  circle  will  subtend  an  angle  of  ninety 
degrees,  or  one  right  angle,  and  the  corresponding  radii  arc  perpendicular  to  each  other. 
Thus,  the  zenith  (that  point  in  the  heavens  immediately  above  the  observer)  is  ninety 
degrees  from  the  horizon,  or,  in  other  words,  its  altitude  is  ninety  degrees. 


648  REPORT  OF  THE  SECRETARY  OF  WAR. 

A  point  half  way  up  from  the  borizou  to  the  zenith  has  an  altitude  of  fortj-five  degrees. 

AzimuthH  are  also  expressed  in  degrees,  but  are  measure-d  on  the  horizontal  plane,  and  will 
be  recorded  as  is  done  in  astronomy,  from  the  south  point  to  the  westward,  passing  sac- 
cessivelj  the  west,  north,  and  east  points  of  compass  until  360^  have  been  passed  over  and 
the  south  point  is  aj^ain  reached. 

Observers  must  be  particular  as  to  Che  date  of  the  aurora,  and  whon  it  beg'ius  in  the  even- 
ing of  one  day  and  continues  into  the  early  morning  of  the  next  day  it  will  be  entered  as 
occurring  on  the/r(<  day ;  but  its  details  will  be  given  in  the  record  as  occurring  between 
Che  hours  of  its  actual  beginning  and  ending.  Thus,  an  aurora  that  began  on  the  evening 
of  the  12th  of  January,  and  continued  until  the  early  morning  of  the  13th,  would  be  en- 
tered as  the  aurora  of  the  12tb,  but  its  details  would  be  recorded  as  occurriug,  for  instance, 
between  the  hours  of  10  p.  m.  of  January  12  and  2  a.  m.  of  January  13. 

All  entries  in  the  journal  of  occurrences  and  observations  of  any  one  day  will  be  made 
under  or  opposite  to  that  day,  and  not  be  entered  as  a  subsequent  date  as  is  frequently 
done.  For  example ;  an  auroral  displav  occurring  May  23,  should  be  entered  opposite  that 
date,  and  not  referred  to  on  the  24th,  as  having  occurred  *'  last  evening.** 

Observers  must  pay  particular  attention  to  accuracy  in  the  use  of  the  terms  *'  morning'* 
and  "evening,**  and  will  be  governed  by  the  following  instnictions  in  reference  to  them  : 

Midnight  is  the  moment  12h.  00m.  00s.,  and  is  the  beginning  or  first  moment  of  the  new 
day,  and  should  receive  the  date  of  that  day.  Thus,  whatever  liappened  in  the  afternoon  of 
June  10,  at  llA.59in.595.,  happened  at  lib.  59m. 59s. p.m.  June  10;  whatever  happened 
one  second  later  was  at  midnignt  of  June  10  and  11  ;  and  at  one  second  later  still,  at  124. 
00m.  OIs.  a.  m.  of  June  11 ;  at  midday  of  same  date  whatever  happened  at  ll/i.59m.  59s., 
happened  at  Uh.  59m.  595.  a.  m.  June  11 ;  at  one  second  later  it  was  noon  June  11 ;  at  one 
second  later  still  it  was  12A.  00m.  01 5.  p.  m.  June  11. 

79.  The  daily  record  of  observations  will  be  an  exact  copy  of  Form  4,  and  filled  up  in 
the  same  manner.  The  several  series  of  observations  can  be  entered  in  the  same  book,  care 
being  taken  to  date  and  time  Ihem  properly.  The  telegraphic  series  may  be  entered  in  the 
beginning  of  the  book,  and  the  loctll  series  at  the  end,  while  the  midday  reports  may  follow 
either  of  the  two.  j 

80.  The  record  of  bulletins  will  be  filled  up  regularly  from  the  daily  bulletins,  of  which  it 
is  a  copy. 

til.  in  the  books  of  letters  sent  and  letters  received  will  be  entered  all  letters  sent,  and  an 
abstract  of  all  those  receif^ed  relating  to  the  official  business  of  the  station.  The  original 
letters  received  will  be  properly  briefed  and  numbered,  and  filed  away  for  reference.  The 
numbers  used  will  correspond  with  those  in  the  letter-book. 

82.  The  large  weather-map  Qf  the  United  States  will  be  hung  up  in  the  principal  room  of 
the  board  of  trade  or  chamber  of  commerce,  or  both,  and  the  state  of  the  weather  through 
out  the  United  Sta^s  will  be  shown  upon  it  in  the  manner  already  described,  as  soon  after 
the  receipt  of  the  morning  report  as  is  practicable. 

83.  All  books  of  reference  and  record  must  have  the  name  of  the  station  to  which  they 
belong  plainly  written  on  the  fly-leaf. 

• 

GENERAL  INSTRUCTIOKS. 

t 

84.  Each  observer  in  charge  of  a  station  will,  as  soon  as  practicable  after  arriving  at  his 
station,  make  arrangements  with  some  competent  person  to  perform  his  duties  in  case  of 
sickness  or  disability.  The  person  so  selected  must  be  carefully  instructed  in  the  use  and 
care  of  the  several  instruments,  in  the  manner  of  taking  the  observations,  of  making  out 
and  forwarding  the  weather  reports  sent  from  the  station,  and  the  proper  disposition  of  those 
received 'from  other  stations.  His  name  and  regular  post-office  address  will  be  reported  to 
this  Office  as  soon  as  the  selection  is  made.  The  employment  of  this  assistant  will  be  tem- 
porary only,  and  he  will  be  paid  at  the  end  of  each  month  in  which  the  services  were  ren- 
dered, at  the  rate  of  compensation  fixed  by  the  Chief  iiignal-Officer,  on  forwarding  the  proper 
vouchers  to  this  Office,  with  a  certificate  from  the  observer-sergeant  stating  the  number  of 
days  employed,  with  the  dates  in  each  ca^. 

85.  In  case  of  sickness  or  disability  rendering  an  observer  oV  assistant  observer  incapable 
of  performing  his  duties,  the  observer  in  charge  will  report  the  fact  by  telegraph  to  the 
Chief  Signal-Officer,  and  will  forward  by  mail  the  certificate  of  his  attending  physician. 

86.  At  stations  where  there  is  no  medical  officer,  a  resident  practitioner  will  he  empl(^r<ed, 
whose  account,  made  out  in  duplicate,  on  the  form  given  below,  together  with  the  prescrip- 
tions when  medicines  have  been  required,  will  be  transmitted  for  payment  to  the  Surgeon- 
General  of  the  Army,  through  the  office  of  the  Chief  Signal-Officer,  Washington,  D.  C. 

Bills  for  articles  of  f9od,-or  diet  of  any  kind,  liquors,  wines,  mineral  waters,  patent  or 
proprietary  medicines;  instniments  or  appliances, such  as  syringes, trasses, or  suspensoxy 
bandages,  will  not  be  allowed  by  the  Medical  Departmeift. 

When  the  services  of  a  nurse  are  necessary,  a  separate  bill  for  the  nursing  v^ill  be  made 
and  certified  in  the  same  manner  as  that  for  medical  attendance. 
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The  Ukited  States, 

To ,  M.  D.,  Dr. 

For  medical  attendance  furnished  to  ,  suffering'  from  at 

from to 


For  medicines  as  per  accompanjing^  prescriptions $ 

I  certify  that  the  above  account  is  ccflrect  and  just ;  that  the  services  wore  rendered  as 
stated  and  were  necessary ;  and  that  the  charges  do  not  exceed  those  customary  at  this 
place. 

,  AT.  jD.. 

Subscribed  and  sworn  to  before  me,  this day  of ,  187 — 


I  certify  that  the  above  account  is  correct  nud  just;  that  the  services  were  rendered  as 

stated,  and  were  necessary  ;  that  I  was  on  duty  at ,  and  could  not  secure  attendance 

from  a  medical  officer  of  the  Army. 

Observer 'Scrgtant,  Signal  Strxica^  U.S.  A. 
.    Sworn  to  and  subscribed  before  me,  this day  of ,  187 —  , 


Approved : 


T 

Brigadier 'General  ai{d  Chief  Signal-Officer  of.  the  Army, 

When  the  attendance  has  been  to  an  assistant,  the  form  will  be  altered  accordingly,  and 
the  account  forwarded  through  the  sergeant  in  charge,  who  will  indorse  his  remarks  upon 
it,  and  inclose  in  letter  of  transmittal  to  this  Office. 

87.  At  stations  where  there  is  a  medical  officer  of  the  Army  on  duty,  observers  will  be 
dulv  notified,  and  provided  with  authority  to  call  on  him  for  medical  assistance.  When 
medicines  are  not  furnished  directly  by  the  medical  department,  but  through  a  druggist,  on 
the  prescription  of  a  medical  officer,  and  the  bill  of  the  dmggist  is  presented  to  the  patient, 
that  bill  in  duplicate,  approved  by  the  medical  officer  and  receipted,  will  be  attached  to  an 
account  made  out  in  the  name  of  the  patient,  the  above  form  being  altered  according  to  the 
facts,  and  the  only  sworn  certificate  necessary  being  that  of  the  patient. 

.  88.  At  all  stations  where  there  is  a  private  soldier  on  duty  as  assistant,  the  observer-ser- 
geant in  charge  will  give  especial  attention  to  his  instruction  in  the  theory,  as  well  as  in  the 
practice,  of  meteorology,  signalling,  and  telegraphy. 

In  order  that  this  may  be  properly  done,  the  sergeant  will  require  his  assistant  to  give  a 
recitation  each  week  from  one  of  the  following-named  text-books,  going  through  them  in  the 
order  given :  Loomis's  Treatise  on  Meteorology ;  Myer's  Manual  of  Signals ;  rope*s  Modem 
Practice  of  the  Electric  Telegraph,  until  satisfied  that  the  subject  is  thoroughly  understood, 
or  that  the  assistant  is  wanting  in  capacity  to  understand  it. 

The  ordinary  station  work  will  be  fuUv  explained,  and  the  reasons  for  each  instrumental 
oorrection  given  in  detail  A  brief  weekly  report  will  be  made  to  this  Office,  showing  the 
nature  of  the  instruction  given  and  progress  made  during  that  period. 

This  duty  must  be  carefully  and  faithfully  performed,  in  order  that  worthy  men  may 
receive  the  promotiop  due  them,  and  unworthy  ones  be  disposed  of. 

No  application  from  assistant  observers  for  promotion  to  the  grade  of  sergeant  will  be 
favorably  considered  until  this  course  of  instrnction  has  been  completed  in  a  satisfactory 
manner,  and  is  so  tenortod  bv  the  observer  in  charge. 

The  instruction  will  extena  through  the  work  on  meteorology ;  to  page  9G  of  the  Manual 
of  Signals,  and  *to  page  72  of  the  work  on  telegraphy. 

89.  In  the  absence  of  serious  special  reasons  or  exigencies  of  the  service,  no  applications 
for  examination  before  the  board  of  examiners  at  this  Office  for  promotion  to  the  grade  of 
sergeant  will  be  favorably  considered,  except  whep  made  by  enlisted  men  of  the  Signal- 
Service  Detachment,  United  Statos  Army,  who  shall  have  performed  satisfactorily  the  duty 
of  assistant  to  an  observer* sergeant  on  station,  or  similar  duty  at  this  Office,  for  a  period  of  six 
months.  Such  applications,  by  men  on  duty  as  assistants,  must  be  made  in  writing,  through 
the  observer-f^ergeant  in  charge  of  station,  (who  will  in  all  coses  indt)rse  his  report  of  the 
character,  habits,  and  ability  of  the  applicant,)  and  will  be  acted  upon  by  the  board  when 
vacancies  exist  in  the  authorized  number  of  observer-sergeants. 

90.  The  publication  of  the  Government  weather-reports  by  newspapers  must  be  done  with- 
out expense  to  the  United  States. 

91.  Observers  will  select  such  places  for  posting  the  daily  weather  bulletins  and  maps  as 
will  insure  their  widest  publicity  at  all  hours  of  the  day  or  night,  and  will  report  the  names 
and  locations  of  the  places  thus  selected  to  the  Chief  Signal-Officer.  At  the  same  time,  they 
will  report  the  location  of  their  own  offices,  giving  name  of  street  and  number.  This  infor- 
mation will  also  be  furnished  to  the  manager  of  the  telegraph-office  charged  with  the  trans- 
mission and  receipt  of  the  reports. 
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92.  Observers  mast  not  make  use  of  the  telegraph  in  communicating^  with  the  central  office 
in  Washington,  except  in  cases  of  the  utmost  importance.  Where  the  use  of  the  teleg^ph  is 
considered  unnecessaiy  bj  the  Chief  Signal-Officer,  the  cost  of  the  telegram  will  be  chaiged 
against  the  observer  sending  it. 

93.  Communications  to  tnis  Office  on  official  business  will  be  written  on  the  offidalsiseof 
letter-paper,  inclosed  in  an  official  envelope,  and  directed  to  **  The  Chief  Signal-Officer  of  the 
Army,  Washington,  D. C."  The  words  "official  business"  will  be  written  on  the  ri^ht- 
hand  upper  corner  of  the  envelope.  Letters  thus  addressed  and  indorsed  are  fiee  of 
postage. 

94.  Half  sheets  of  paper  will  be  used  in  all  cases  in  which  letters  are  completed  on  the 
first  page.   When  more  than  one  pag^  is  required,  a  whole  sheet  will  be  used. 

95.  Communications  written  on  letter-paper  will  be  folded  in  three  equal  folds ;  on  fools- 
cap or  legal-cap  paper,  in  four  equal  folds,  parallel  with  the  ruling.  Observers  must  not  brief 
any  official  letter  to  this  Office,  and  must  give  the  full  names  of  all  persons  referred  to. 

96.  All  official  communications  received  by  observers,  wherever  serving,  from  parties  not 
connected  with  the  signal-service,  will  be  immediately  referred  to  this  Office  for  such  action 
as  may  be  considered  necessary. 

97.  No  reports  or  letters  containing  information  in  reference  to  the  signal-service  will  be 
made  or  sent  to  any  person  or  persons  by  observers  on  station  until  such  reports  or  letters 
have  been  submitted  to  and  approved  by  the  Chief  Signal-Officer. 

98.  Observer-sergeants  will  comply  with  the  Regrulations  of  the  Army,  and  wear  thttr 
uniform-coat  buttoned  up  while  on  duty.  They  are  required  to  be  especially  neat  and  cafe- 
ful  in  their  dress ;  and  any  neg^ligence  in  this  particular  coming  to  the  knowledge  of  the 
Chief  Signal-Officer  will  be  considered  sufficient  cause  f<^r  the  reduction  of  the  offender  to  the 
rank  of  a  private  soldier. 

99.  Observer-sergeants  will  not  comprise  in  the  same  communication  matters  relating  to 
their  meteorological  observations  and  general  details  of  duty  with  those  relating  to  piopeity 
received  or  disposed  of,  commutation  or  pay  vouchers,  bills,  or  any  other  particular  involv- 
ing money  or  property  accountability. 

^tters  of  transmittal,  application,  or  explanation,  under  these  two  general  heads,  most 
be  written  on  separate  sheets  of  paper,  but  may  be  sent  in  the  same  envelope  as  a  matter  of 
economy. 

100.  Observers  will  give  close  attention  to  the  observation  and  record  of  all  local  premon- 
itory sig^as  of  storms  or  changes  of  weather,  and  report  them  promptly  to  this  Office.  The 
following  points  should  be  particularly  noted :  Direction  and  force  of  the  wind  ;  kind,  direc- 
tion, motion,  and  appearance  of  the  clouds ;  action  of  the  barometer  and  thermometer  bef<Ke, 
during,  and  after  a  storm  or  change  ofweather,  and  such  other  purely  local  causes  as  appear 
to  influence  the  results. 

101.  The  attention  of  observer-sergeants  is  directed  to  the  fact  that  they  are  reqmred  to 
make  their  reports  absolutely  correct,  and  that  any  shortcoming  in  this  respect  renders  them 
liable  to  punishment.  Aside  from  this,  it  should  be  kept  constantly  in  mind  that  a  single 
incorrect  report  may  cause  the  loss  of  life  and  property  to  an  unknown  amount,  and  all 
reports  must  be  made  with  this  responsibility  clearly  in  view.  Whenever  an  observer  is  una- 
ble, from  any  cause,  to  g^t  in  his  report,  properly  corrected,  at  the  regular  hours  of  report,  he 
will  not  send  the  uncorrected  portion,  but  will  write  the  word  "  blank  "  in  each  of  the  spaces 
that  would  otherwise  have  been  occupied  by  this  portion  of  the  report.  Observers  will 
never  send  any  report  or  part  of  report  which  they  have  reason  to  believe  is  incorrect,  and 
will  bear  in  mind  that  it  is  safer  and  more  in  accordance  with  instructions  to  omit  a  report 
than  to  make  a  false  one. 

102.  In  the  event  of  one  or  more  instruments  at  a  station  becoming  disabled  and  unfit  for 
use,  observers  will  fill  up  the  space  or  spac&s  in  the  different  forms  intended  for  the  readings 
of  such  instruments  with  the  word  *' blank,"  until  tbey  are  repaired  or  replaced.  If  the 
instramonts  cannot  be  properly  repaired  at  the  station,  the  observer  will  at  once  notify  this 
Office. 

103.  Observers  are  expected  and  required  to  improve  themselves  in  the  duties  of  their 
position,  and  are  liable  at  any  time  alter  one  year's  service  to  bo  called  before  a  board  for 
their  second  regular  enaminatlon. 

104.  On  the  first  days  of  January  and  July  (or  within  ten  days  thereafter)  of  each  year, 
every  observer-sergeant  in  charge  of  a  station  will  make  out  and  forward  to  this  Office  a  con- 
cise statement  of  the  operation  of  his  station  for  the  preceding  six  months.  This  statement 
must  show  the  changes  (if  any)  that  have  been  made,  and  tne  number  of  reports  received, 
during  that  period,  with  the  reason  for  such  changes  when  known.  It  will  also  show  the 
amount  of  public  interest  taken  in  the  service,  and  the  classes  of  citizens  deriving  the  great- 
est amount  of  benefit  from  the  reports.  If  any  marked  advantages  to  commercial  or  other 
interests  have  been  derived  from  the  use  of  the  reports  or  display  of  cautionary'  signals,  the 
facts  in  each  instance  will  be  briefly  set  forth. 

105.  Observers  in  charge  of  stations  will  mail,  on  Saturday  of  each  week,  a  copy  of  that 
morning's  issue  of  every  daily  newspaper  published  at  their  stations,  which  contain  the 
weather  reports  in  any  form. 

106.  All  applications  from  observer- sergeants  or  assistant  observers  of  the  signal-service. 
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U.  S.  A.,  for  furloa^bs,  or  official  privileges  of  any  description,  must  be  made  directly  to- 
the  Chief  Si^al  Officer  of  the  Army.  • 

In  cases  of  argent  necessity  such  application  may  be  made  by  telegraph,  bat  in  all  ordi- 
nary cases  will  be  in  writing,  and  forwarded  by  mail. 

107.  All  commani cations  to  this  Office  from  an  assistant  observer  mast  be  forwarded 
throogh  and  indorsed  by  the  observer-sergeant  in  charge  of  the  station  at  which  he  ia 
serving. 

PROPERTY. 

]0d.  Blank  forms  entitled  **  Report  of  signal-service  property/'  will  be  famished  to  each 
observer  for  making  oat  a  qaarterly  report  of  the  property  at  his  station,  which  report  will 
be  rendered  at  the  expiration  of  the  qoarters  ending,  respectively,  March  3),  Jane  30,  Sep- 
tember 30,  and  December  31,  of  each  year. 

This  report  will  be  filled  oat  in  the  following  manner :  All  |)roperty  received  from  this^ 
Office,  ^a  purchased  at  thp  station  by  proper  f^ithority  from  this  Office,  will  be  entered  on 
the  line  containing  the  words  "  Total  during  quarter." 

109.  Bills  for  all  properly  authorized  purchases  must  be  forwarded  to  this  Office  so  as  to 
reach  it  as  near  the  first  day  of  each  month  as  is  practicable. 

On  the  line  headed  **  Issued  and  expended  daring  the  quarter,"  will  be  entered  in  th& 
proper  columns  the  total  expenditures  of  forms,  stationery,  &c.,  consumed  in  performing 
the  regular  duties  of  the  station  daring  the  quarter,  with  such  articles  as  may  have  been  re- 
turned to  this  Office,  These  will  be  deducted  from  the  amounts^in  the  line  beginning  **  To- 
tal during  quarter,''  and  the  remainders  brought  down  and  entered  on  the  line  ** Total  on 
hand  to  be  accounted  for."  whi<^  completes  tne  first  report  from  any  station. 

Each  quarterly  report  will  be  made  in  duplicate,  one  copy  to  be  transmitted  to  this  Office 
within  ten  days  after  the  expiration  of  the  qaarter,  and  tne  other  retained  by  thei  observer 
making  it  out,  to  enable  him  to  bring  forward  for  next  report  the  **  Total  on  hand  to  be 
accounted  for,"  which  will  be  entered  in  the  next  report  as  '*  On  hand  from  last  report" 

No  article  will  be  entered  in  this  report  that  is  not  invoiced  from  this  Office. 

Every  article  taken  up  on  this  report  must  be  entered  under  its  proper  heading,  as  the  mis- 
placement of  a  single  figure  may  occasion  serious  difficulty.  Before  the  report  is  sent  in  the 
two  copies  should  be  carefully  compared  in  order  that  they  may  be  made  to  correspond 
exactly  with  each  other. 

110.  When  an  observer  is  relieved  from  the  charge  of  a  station,  he  will  turn  over,  on  proper 
invoices,  to  his  successor  all  property  and  stores  for  which  he  is  officially  responsible,  and 
will  take  duplicate  receipts  therefor,  one  copy  of  which  he  will  retain,  and  forward  the  other 
to  this  Office  with  a  final  report,  on  the  regular  form,  of  the  property  for  which  he  was 
accountable,  at  the  date  of  his  relief,  made  out  in  precisely  the  same  manner  as  the  regular 
quarterly  report. 

One  copy  of  the  invoice  of  property  so  transferred  will  be  forwarded  to  thii^Office  by  the 
observer  taking  charge. 

111.  When  public  property  is  receipted  for  by  an  observer  he  will  make  a  careful  exam- 
ination of  it,  and  forward  a  written  report  of  the  result  of  such  examination  to  this  0;ffioe. 

112.  Whenever  any  article  of  office  furniture,  stationery,  dsc,  is  purchased  by  an  observer, 
under  proper  authority  from  this  Office,  it  will  be  entered  in  a  copy  of  Form  6  as  "  Received 
by  purchase,"  with  the  name  of  the  party  furnishing  it,  and  a  memorandum  bill  of  the  price 
said  or  to  be  paid,  and  forwarded  to  this  Office,  properly  dated  and  signed,  by  mail  on  the 
day  of  purchase. 

113.  Authority  must  be  obtained  froi^  this  Office  for  making  all  repairs  and  purchases  at 
stations,  except  those  enumerated  in  paragroph  1 19  of  these  instructions,  and  all  applications 
for  such  authority  must  set  forth  the  necessity  for  the  expenditure,  and  state  the  estimated 
amount. 

114.  No  public  property  will  be  used  or  labor  employed  by  observers  for  any  purpose 
whatever,  without  special  authority  from  this  Office. 

115.  When  any  article  of  public  property,  not  of  an  expendable  nature,  for  which  an 
observer  is  responsible,  becomes  unfit  for  sei'vice,  from  any  cause  whatever,  he  will  report 
the  facts  in  the  case  to  this  Office,  but  will  not  drop  such  article  from  his  returns  until 
authorized  to  do  so.  « 

116.  Observers  will  endeavor^  by  timely  repairs,  to  keep  all  property  for  which  they  are 
responsible  in  serviceable  condition,  and  necessary  funds  for  this  purpose  will  be  provided, 
upon  satisfactory  requisition  and  estimates  forwarded  to  i\^e  property  and  disbursing  officer. 

117.  If  any  article  of  public  property  be  lost  or  damaged,  through  the  neglect  or  fault  of 
any  observer  or  assistant,  the  money  value  thereof  will  be  stopped  against  his  monthly  pay. 

118.  A  rigid  economy  must  be  practiced  by  all  observers  in  the  expenses  of  their  several 
stations,  and  all  irregularities  and  extravagances  will  be  promptly  corrected  by  charging  all 
excesses  to  the  observers  at  fault. 

119.  The  following  articles  will  be  allowed  at  each  station,  and  may  bo  purchased  at  the 
p  ces  named,  by  each  observer,  without  other  authority : 

One  room  for  the  performance  of  his  duties  will  be  rented  by  the  month,  at  each  station,. 
but  no  more  than  eighteen  dollars  per  month  will  be  paid  therefor  without  special  authority 
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from  this  Office;  one  desk,  (price  not  to  exceed  $20 ;)  one  table,  with  drawers,  (stained piae 
and  not  to  exceed  $6;)  one  wash-stand,  (at  a  price  not  exceeding  $2  ;)  four  chain,  (nott» 
exceed  $2.25  each;)  one  store,  with  pipe,  (not  to  exceed  $25;)  one  coal-scattle ;  one  fin  . 
shovel ;  one  water-bucket ;  one  cup  or  dipper ;  one  goblet ;  one  basin ;  one  large  lamp ;  one 
oil-can  ;  one  dust-pan  and  brush ;  one  broom ;  two  common  spittoons ;  one  lantern.  TIk 
above-mentioned  articles  must  be  of  a  cheap,  plain,  and  substantial  kind.  .Memorandum 
bills  (unreceipted)  for  rent,  labor,  and  purchi^es  will  be  sent  to  this  Office  as  soon  as  pn- 
sented,  and  will  be  settled  at  the  earliest  opportunity. 

120.  Memorandum  bills  for  labor  and  for  articles  purchased  must  be  sent  in  separately. 
<    121.  Fuel  will  be  purchased  for  heating  office,  by  each  observer,  at  the  current  maikek 
rates,  and  bills  forwarded  to  this  Office  for  settlement.    The  cost  of  carrying  coal  and  other 
fuel  to  the  observer's  office  will  be  included  in  the  price  of  the  fuel,  and  not  charged  as  i 
separate  item. 

122.  The  pay  and  allowances  of  observer-sergeants  and  enlisted  men  serving  as  assLstant 
observers,  are  obtained  from  three  different  sources,  and  will  be  djawn  through  the  ^ropertf 
and  disbursing  officer  of  the  Sio^nal  Service,  United  States  Army,  at  the  end  of  each  month, 
on  the  receipt  at  this  Office  of  the  following  blanks,  signed  in  duplicate : 

Ist.  Form  5 — ^Pay  Department. 

Form  5. 
The  United  States, 

To  John  Tiiompsox,  I>«. 


,   Dollars. 

I 

For  pay  from  1st  of ,  187  ,  to of ,  187  ,  being \ 

months. days,  at  dollars  per  month 


Cents. 


,• 


Amount ! 


Deduct  for  Army  Asylum §• 

Due  Utf  ted  States  for  clothing  overdrawn 

Due  United  States  for  tobacco * 


Balance .- 


Received  of ,  paymaster  United  States  Army,  this day  of ,  187, 

Too  dollars,  in  full  of  the  above  account,  by  check  No. ,  on ,  Umtod 


States  Treasurer, ,  this  date^  for  $ 

JOHN  THOMPSON, 
Sergeant  SigMl  Service,  United  States  Armfh 

(Signed  in  duplicate. ) 

This  payment  accords  with  the  soldier's  descriptive  list,  and  is  noted  thereon. 

Paymaster^  United  States  Arm§* 
2d.  Form  Y — Commissary  Department.   ^ 
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The  United  States, 


(FormY.) 
To  John  Thompson,  Sergeant  Signal  Service^  U.S.A.,     Dr. 


I    Dollars. 


>,  at 


ForcoDimntation  of  rations  while  on  extra  duty  as 

to ,  187  ,  inclusive,  days,  at  75  cents  per  day 


,  from 


Cents. 


I  certify  that  the  above  account  is  correct  and  just ;  that  the  commutation  was  made  by 
order  of  the  Secretary  of  War,  and  was  necessary  for  the  public  service,  there  being  no 
opportunity  for  messing. 


Received  at 
the  sum  of  — 


-,  this  day  of 


dollars  and 


(Signed  in  duplicate.) 


-,  187  ,  from 


-,  C.  S.,  United  States  Army^ 


cents,  in  full  of  the  above  account. 

JOHN  THOMPSON. 
Sergeant  Signal  Service f  U,  S.  A. 
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These  vouchers  will  be  signed  by  obseryers  and  their  assistants  exactly  as  shown  in  the 
above  illustrations. 

123.  No  part  of  ikt  body  or  reciipt  of  either  form  ttill  be  filled  up  before  transmissiofij  and 
they  must  be  forwarded  direct  to  tliis  Office  at  such  time  as  will  insure  their  receipt  by  the 
property  officer  by  the  25th  of  each  month. 

124.  Observers  will  not  be  allowed  to  sell  or  otherwise  dispose  of  any  of  the  above-men- 
tioned accounts,  nor  will  they  be  permitted  to  draw  upon  this  Office,  or  any  of  the  officers 
connected  therewith,  without  special  authority. 

125.  The  following  tables  show  the  anxount  of  monthly  pay  to  be  received  by  observers 
and  their  assistants,  for  the  different  years  of  service,  and  the  sources  fcom  which  it  is  re- 
ceived : 

Estimate  of  monthly  pay  proper  and  commutation  of  clothing, 

SERGEANTS. 


Year. 


First.. 
Second 
Third . 
Fourth 
Fifth.. 

First.. 
Second 
Third . 
Fourth 
Fifth- 


Pay  proper. 


$17  00 

17  00 

18  00 

19  00 

20  00 


Clothing. 

1^4  14 

2  36 

3  28 
2  36 
2  94 


Total. 


Stoppages. 


Average  pay 
per  month. 


$21  14 
19  36 
21  28 

21  36 

22  94 


$0  12i 

m 

12^ 
12i 


$21  02 
19  24 
21  16 

21  24 

22  82 


13  00 

13  00 

14  00 

15  00 
10  00 


PRIVATES 

. 

4  08 

J7  08 

1  12^ 

2  34 

15  34 

1  12i 

3  23 

16  23 

1  121 

2  34 

17  34 

1  12i 

2  90 

18  90 

1  12i 

15  96 

14  22 

16  11 

16  22 

17  78 

One  dollar  per  month  from  pay  of  third  year,  two  dollars  per  month  from  pay  of  fourth 
year,  and  three  dollars  per  montn  from  pay  of  fifth  year  will  be  considered  as  retained  pay, 
and  will  not  be  paid  until  final  discharge  from  the  service,  and  will  bo  forfeited  unless  the 
soldier  shall  have  served  faithfully  to  date  of  discharge. 

Monthly  estimate  of  quartermaster. 


No.   of  days   in  the 
month. 


28 
30 
31 


Fuel— rate  per 
month. 


$8  00 
8  00 
8  00 


Quarters — rate. 


$10.00 
10  00 
10  00 


Extra  pay- 
rates. 


$10  15 
10  50 
iO  85 


Total. 


$28  15 

28  50 
28  85 


AsstBtants  are  not  allowed  extra-duty  pay. 

Monthly  estimate  of  commutation  of  rations. 


No.  of  days  in  the  month. 


28 
30 
31 


Rate  per  day. 


SO  75 
75 
75 


Total. 

$21  00 

22  50 

23  25 
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Estimate  of  monthly  pay  of  sergeants  (observers)  and  privates,  {assistants.) 


No.  of  days  in 
the  month. 


28 
30 
31 


SERGEANTS.— FIRST  YEAR. 


Pay  proper. 

$17  00 
17  00 
17  00 


$28  15 
28  50 

2S  85 


Quartermaster's       Commissary 
Dept.  pay.  pay. 


$21  00 

22  50 

23  25 


Amount  of  pay  re- 
ceived monthly. 


$66  15 

68  00 

69  10 


SECOND  YEAR. 


28 
30 
31 


17  00 

28  15 

21  00 

17  00 

28  50 

22  50 

17  00 

28  85 

• 

THIRD  YEAR. 

23  25 

66  15 

68  00 

69  10 


28 

18  00 

28  15 

21  00 

67  15 

30  ' 

18  00 

28  50 

22  50 

69  OO 

31 

18  00 

28  85 

23  25 

: 

70  10 

One  dollar  per  month  retained  until  discharged. 


FOURTH  YEAR. 


Two  dollars  per  month  retained  until  discharged. 


(FIFTH  YEAR. 


28 

20  00 

28  15 

21  op 

30 

20  00 

28  50 

22  50 

31 

20  00 

28  a'> 

23  25 

Three  dollars  per  month  retained  until  discharged. 


28 

19  00 

28  15 

21  00 

66  15 

30 

19  00 

28  50 

22  50 

70  00 

31 

19  00 

28  85 

23  25 

71  10 

69  15 

71  00 

72  10 


PRIVATES.— FIRST  YEAR. 


28 
30 
31 


13  00 
13  00 
13  00 


18  00 
18  0(» 
18  00 


21  00 

22  50 

23  25 


52  00 

53  50 

54  25 
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Estimate  of  monthly  pay — Continued. 
SECOND  YEAR. 


No.  of  days  in  the 
month.    ^ 

Pay  proper. 

Qaartermaster's 
Dept.,  pay. 

Commissary 
pay. 

Amount  of  pay  re- 
ceived monthly. 

28 
30 
31 

$13  00 
13  00 
13  00 

$18  00 
18  00 
18  00 

$21  00 

22  50 

23  25 

$52  00 

53  50 

54  25 

THIRD  YEAR. 


28 

14  00 

18  00 

21  00 

53  00 

30 

14  00 

18  00 

22  50 

54  50 

21 

14  00 

18  00 

23  25 

55  25 

One  dollar  per  month  retained  until  discharged. 

FOURTH  YEAR. 


28 

15  00 

18  00 

21  00 

54  00 

30 

15  00 

18  00 

22  50 

55  50 

31 

15  00 

18  00 

23  25 

56  25 

Two  dollars  per  month  retained  until  discharged. 

FIFTH  YEAR. 


28 

16  00 

18  00 

21  00 

55  00 

30 

16  00 

18  00 

22  50 

56  50 

31 

16  00 

18  00 

23  25 

57  25 

Three  dollars  per  month  retained  until  discharged. 

CUdhing  allowance  per  month. 


Sergeants 
Priyates  . 


1st  year. 


$4  14 

4  08 


2d  year. 


$2  36 
2  34 


3d  year. 


$3  28 
3  23 


4  th  year. 


$2  36 
2  34 


5th  year. 


$2  94 
2  90 


Total  allowance 
for  five  years. 


$180  96 
178  68 


But  no  clothing  allowance  will  be  paid  the  soldier  except  on  "final  statements."  When 
clothing  is  drawn,  if  the  allowance  is  exceeded  it  will  be  settled  by  the  soldier  on  the  30th 
June  and  Slst  December  of  each  year. 

In  addition  to  the  above  rates  of  pay,  enlisted  men  will  receive  the  usual  allowance  for 
first,  second,  third,  and  fourth  re-enlistments. 

1*26  All  useless  and  broken  instruments  will  be  forwarded  to  this  Office  by  mail,  carefully 
packed. 

127  Timely  requisition  will  be  made  upon  the  property-officer  for  books  of  record, 
stationery,  forms.  &c.,  to  insure  their  receipt  before  the  supply  on  hand  is  exhausted. 

128.  Requisitions  for  forms  and  stationery  will  be  made  quarterly  by  mail,  and  will 
embrace  all  the  different  varieties  required  for  use  at  stations. 

42  w 
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SPECIAL  INSTRUCTIONS. 

In  case  of  actual  or  anticipated  neglect  or  refusal  on  the  part  of  the  employes  of  any  tele- 
graph company  by  which  he  is  directed  to  transmit  telegraphic  communications,  at  the  time 
and  in  the  maimer  stated  in  the  orders  of  the  Chief  Signal -Officer  to  the  observer  in  charge 
of  a  station,  then  in  force,  he  will  proceed  as  follows : 

1.  He  will  pre[)are  every  telegraphic  communication  according  to  his* instructions,  and 
present  each,  at  ihe  time  designated,  at  the  proper  office  of  the  company  for  the  reception  of 
such  communications.  He  will  continue  to  present  all  reports,  as  to  the  regular  tender  of 
which  the  company  has  once  been  advised,  until  it  has  been  notified  by  this  Office  that  such 
tender  will  cease  after  a  certain  date,  of  which  notice  the  observer  will  be  informed. 

2.  He  will,  in  advance  of  the  presentation  of  all  telegraphic  communications,  give  spe- 
cific notice  to  the  company,  during  its  usual  hours  of  business,  that  an  official  communica- 
tion of  a  certain- mentioned  character,  from  the  observer,  addressed  to  a  certain  official  per- 
son or  persons,  (the  address  to  be  specified,)  will,  at  a  certain  subsequent  hour,  (stating  what 
hour,)  be  presented  at  the  office  of  the  company  for  telegraphic  transmission.  This  notice 
will  proviue  for  every  regular  report  to  be  made  during  the  ensuing  twentv-four  hours,  and 
also  will  be  given^in  advance  of  any  special  communication  when  practicable.  Such  notice 
will  be  in  writing,  addressed  to  the  local  manager  of  the  company,  and  will  bo  delivereil, 
open,  to  the  officer  or  employ^  of  the  company  who  may  be  in  charge  of  the  IocaI  office  at 
the  time  of  delivery.  The  written  notice  will  be  signed  in  duplicate  by  the  observer,  and  one 
copy  filed  and  retained  by  him.     The  following  general  form  will  be  observed : 

"Signal-Service.  United  States  Army, 

"  Observer's  Office, , ,  187  . 

«*To 


*'  Manager  of  the Telegraph  Company ,  at 


'*  Sir  :  As  an  agent  of  the  War  Department  for  the  purpose  of  taking  metcorolo^cal  ob- 
servations, in  pursuance  of  the  laws  of  the  United  States,  and  of  preparing  telegraphic 
communications  relating  thereto,  and  of  presenting  the  same  for  transmission  to  telegraph 
companies,  I  have  the  honor  to  g^ve  notice  hereby  that,  in  accordance  with  orders  received 
by  me  to  that  effect,  I  will  present  at  the  office  of  the  above-mentioned  telegraph  company 
at  this  place,  severally,  at  the  times  hereinafter  mentioned,  certain  official  communications 
from  myself,  in  my  official  capacity,  and  addressed  as  specified,  vie: 

**  One  communication  will  be  presented  at o'clock  —  minutes  —  m.  of  the 

day  of ,  1872,  addressed  to 

**  One  communication  will  be  presented  at o'clock  —  minutes  —  m.  of the 

day  of ,  1872,  addressed  to 


**  One  communication  will  be  presented  at o'clock  —  minutes  —  m.  of —  the 

day  of ,  J  872,  aadressed  to 


**  I  have  the  honor  to  request  that  the  communications  above  referred  to  may  be  received 
and  transmitted  telegraphically  by  the  said  company  to  their  respective  addresses  at  the 
times  above  mentioned,  at  which  they  will  severally  be  presented  for  that  purpose. 
**  I  am,  sir,  respectfully  yours, 


*« 


**  Observer-Sergeant,  Signal  Service,  U.  5.  A.** 

He  will  also  record  the  time,  place,  and  person,  when,  where,  and  to  whom  he  deliv^ed 
such  notice,  and  reduce  to  writing  any  oral  reply  made  or  action  taken.  The  record  must 
be  dated,  timed,  and  made,  plainly  written,   immediately  after  the  service  of  the  notice. 

3.  He  will  present  his  regular  reports  for  transmission  at  the  times,  and  as  directed  in  hii 
schedule,  at  the  telegraph  offices,  until  further  orders,  whether  ornot  the  company  has  any  em- 
ployes then  present  whose  usual  duty  it  is  to  receive  them.  If  the  office  is  open  for  his  admis- 
sion, although  closed  for  the  transmission  of  messages,  the  communication  should  be  pre- 
sented to  the  most  responsible  person  present  in  the  employ  of  the  company,  a  copy  bein^ 
always  retained,  and  record  made  as  above  directed.  If  the  office  appears  to  be  closed,  be 
will  make  himself  sure  of  the  fact  that  it  is  so. 

In  writing  the  message  for  transmission  the  observer  will  not  use  any  form  imposinf 
terms  or  the  limitations  of  a  contract,  but  will  write  the  communications  tendered  on  the  form 
directed  by  this  Office. 

4.  He  will  keep  a  written  record  of  the  time  when,  place  where,  and  the  name  of  persoa 
employed  by  the  company,  to  whom  each  communication  was  presented.  In  case  the  office 
was  closed,  so  that  the  communication  could  not  be  presented  to  any  employ^  of  the  com- 
pany he  will  record  the  time  and  place  with  the  fact.  If  any  employ^  of  any  telegraph 
company  refuses  to  receive  the  message  presented  to  him,  it  will  be  sufficient  to  have  made 
the  tender,  and  to  preserve  such  record  as  will  establish  the  fact  that  it  was  made.  The 
records,  in  all  cases,  must  be  dated  and  timed,  and  must  be  made,  plainly  written,  immedi' 
ately  after  the  tender  of  the  message.  It  should  rehearse  all  facts  which  may  tend  to  keep 
his  memory  of  the  transaction  complete. 
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It  is  desirable,  though  not  essential,  that  on  some  of  the  occasions  when  the  above-men- 
tioned notice  is  delivered,  as  well  as  when  the  message  is  tendered,  the  observer  should,  if 
practicable,  take  with  him  another  person,  wholly  disinterested,  who  may  serve  ka  an  addi- 
tional witness  of  the  transaction. 

Should  the  ofHcer  or  employ 6  in  charge  of  the  telegraph  office  inform  the  observer  gener- 
ally that  he  will  not  in  future  be  admitted  to  the  office  at  all,  he  will  not,  on  that  account, 
discontinue  giving  notice  or  making  tenders,  but  will  £ive  and  make,  or  attempt  to  give  and 
make,  them  precisely  as  before. 


AN  ACT  to  aid  in  the  constmction  of  telegraph  lineg,  and  to  necnre  to  the  Government  the  use  of  the  same 

for  postal,  military,  and  other  purpoHes. 

• 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembledy  TYiAt  any  telegraph  company  now  organized,  or  which  may  hereafter  be 
organized,  under  the  laws  of  any  State  in  this  Union,  snail  have  the  right  to  construct, 
maintain,  and  operate  lines  of  telegraph  tlirough  and  over  any  portion  of  the  public  domain 
of  the  United  States,  over  and  along  any  of  the  military  or  post  roads  of  the  United  States 
which  have  been  or  may  hereafter  be  declared  such  by  act  of  Congress,  and  over,  under,  or 
across  the  navigable  streams  or  waters  of  the  United  States :  Provided,  That  such  lines  of 
telegraph  shall  be  so  constructed  and  maintained  as  not  to  obstruct  the  navigation  of  such 
streams  and  waters,  or  interfere  with  the  ordinary  travel  on  such  militaiy  or  post  roads.  And 
any  of  said  companies  shall  have  the  right  to  take  and  use  from  such  public  lands  the 
necessary  stone,  timber,  and  other  materials  for  its  posts,  piers,  stations,  and  other  needful 
uses  in  the  construction,  maintenance,  and  operation  of  said  lines  of  telegraph,  and  may 
pre-empt  and  use  such  portion  of  the  unoccupied  public  lands  subject  to  pre-emption 
tlirougn  which  its  said  hues  of  telegraph  may  be  located  as  may  be  necessary  for  its  sta- 
tions, not  exceeding  forty  acres  for  each  station ;  but  such  stations  shall-  not  be  within  fifteen 
miles  of  each  other. 

Sec.  2.  And  be  it  further  enacted.  That  telegraphic  communications  between  the  several 
departments  of  the  Government  of  the  United  States  and  their  officers  and  agents  shall,  in 
their  transmission  oyer  the  lines  of  any  of  said  companies^  have  priority  over  all  other  busi- 
ness, and  shall  be  sent  at  rates  to  be  annually  fixed  by  the  Postmaster-General. 

Sec.  3.  And  be  it  further  enacted.  That  the  rights  and  privileges  hereby  granted  shall  not 
be  transferred  by  any  cogipany  acting  under  this  act  to  any  other  corporation,  association, 
or  person :  Provided,  however,  That  the  United  States  may  at  any  time  after  the  expiration 
of  hve  years  from  the-date  of  the  passage  of  this  act,  for  postal,  military,  or  other  purposes, 
purchase  all  the  telegraph  lines,  property,  and  effect^  of  any  or  all  of  said  companies  at  an 
appraised  value,  to  be  ascertained  oy  five  competent,  disinterested  persons,  two  of  whom 
shall  be  selected  by  the  Postmaster-General  of  the  United  States,  two  by  the  company  inter- 
ested, and  one  by  the  four  so  previouslv  selected. 

Sec.  4.  And  be  it  further  enacted,  That  before  any  telegraph  company  shall  exercise  any 
of  the  powers  or  privileges  conferred  by  this  act,  such  company  shall  file  their  written 
acceptance  with  the  Postmaster-General  of  the  restrictions  and  obligations  required  by 
this  act. 

Approved  July  24,  1866. 


I  Public  Resolution— No.  9.1 

JOINT  RESOLUTION  to  authorize  the  Secretary  of  War  to  provide  for  taking  meteorological  obser- 
vations at  the  military  stations  and  other  points  in  the  interior  of  the  continent,  and  for  giving 
notice  on  the  northern  lakes  and  sea-board  of  the  apx^roaoh  aiid  force  of  storms. 

Be  it  resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  the  Secretary  of  War  be,  and  he  hereby  is,  authorized  and  required 
to  provide  for  taking  meteorological  observations  at  the  military  stations  in  the  interior  of 
the  continent,  and  at  other  points  in  the  States  and  Territories  of  the  United  States,  and  for 
giving  notice  on  the  northern  lakes  and  on  the  sea-coast,  by  magnetic  telegraph  and  marine 
signals,  of  the  approach  and  force  of  storms. 

Approved  February  9,  1870. 


fGencial  Orders  No.  18.] 

War  Department, 
Office  of  the  Chief  Signal-Officer, 

fVashington,  D,  C,  July  3,  1872: 

The  following  order  of  the  Secretary  of  War,  having  been  received  by  the  Chief  Signal 
Officer  of  the  Army,  is  published  for  the  information  of  all  concerned : 
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*'  War  Department, 
"  Wathington  Ct/jr,  Junt  'ZI,  1872. 

**  The  Chief  Signal-Oflficer  of  the  Army  is  hereby  directed  and  ordered  to  carry  into  effect 
the  special  duties  imposed  upon  the  Secretary  of  War  by  the  act  of  Congress  approved  Jaly 
24,  1866,  entitled  *  An  act  to  aid  in  the  construction  of  telegraph  lines  and  to  secure  to  the 
GoYernment  the  use  of  the  same  for  postal,  military,  and  other  purposes,'  and  by  the  public 
resolution  No.  9,  approved  February  9,  1870,  and  entitled  *  Joint  ResolAtion  to  aattiorize 
the  Secretary  of  War  to  provide  for  taking  meteorological  observations  at  the  military  sta- 
tions and  other  points  in  the  interior  of  the  continent,  and  for  p^iving  notice  on  the  northeni 
lakes  and  sea- board  of  the  approach  and  force  of  storms,'  and  by  the  act  approved  June  10, 
1872,  entitled  *  An  act  making  appropriations  for  sundry  civil  expenses  of  the  Governmerit 
for  the  fiscal  year  ending  June  30,  1873,  and  for  other  purposes ;'  and  the  said  Chief  Signal- 
Officer  of  the  Army,  and  all  such  persons  as  have  been  or  shall  be  designated  and  employed 
by  him  for  the  taking  of  meteorological  observations,  or  for  preparing  or  presenting  tele- 
graphic communications  for  transmission,  or  for  transmitting  the  same,  are  hereby  recog- 
nized and  appointed  as  agents  of  the  War  Department,  for  those  purposes,  and  are  hereby 
authorized  and  directed  by  and  in  behalf  of  said  Department  to  oner  to  any  telegraph  com- 
pany in  the  United  States,  for  transmission,  any  and  all  such  telegraph  communications  as 
they  may  be  required  by  the  Chief  Signal- Officer  to  make,  and  to  request  the  transmission 
thereof  by  such  company  or  coippanies,  at  such  times,  and  in  such  places,  as  may  be  directed 
by  said  officer. 

'*WM.  W.  BELKNAP, 

"  Seeretary  of  ITar,^' 

By  order  of  the  Chief  Signal-Officer  of  the  Army : 

GARRICK  MALLERY, 
Capt.and  Brevet  Lieut.  Col.,  U.  S,  A., 
Acting  Signal-Officer  and  Assistami. 


Ay  ACT  making  appropriations  for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending  Jvot 

thirtieth,  eighteen  hundred  and  seventy-three,  and  for  other  purposes. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  A\ 
Congress  assembled^  That  the  following  sums  be,  and  the  same  are  hereby,  appropriated  for 
the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  Juifb  thirtieth,  eighteen  boa- 
dred  and  seventy-three,  viz : 

UNDER  THE  WAR  DEPARTMENT. 


SIGNAL-OFFICE. 

For  manufacture, purchase,  or  repair  of  meteorological  and  other  necessaiy  instruments: 
for  telegraphing  reports  ;  for  expenses  of  storm-signals  announcing  probable  approach  and 
force  of  storms  throughout  the  United  States,  for  the  benefit  of  commerce  and  agriculture; 
for  instrument-shelters;  for  hire,  furniture,  and  expenses  of  ofiSces  maintained  for  public 
use  in  cities  or  posts  receiving  reports ;  for  maps  and  bulletins,  to  be  displayed  iu  cham- 
bers of  commerce  and  boards  of  trade  rooms;  for  books  and  stationery;  and  for  incideatal 
expenses  not  otherwise  provided  for,  two  hundred  and  fifty  thousand  dollars :  Proridti, 
That  the  Secretary  of  War  be,  and  he  hereby  is,  authorized  and  required  to  provide,  in  ibe 
system  of  observations  and  reports  in  charge  of  the  Chief  Signal-Officer  of  the  Army,  fof 
imch  stations,  reports,  and  signals  as  may  be  found  necessary  for  the  benefit  of  a^ricalinre 
and  commercial  interests :  And  provided^  That  no  part  of  this  appropriation,  nor  of  anr 
appropriation  for  the  several  Departments  of  the  Government,  shall  be  paid  to  any  teiegrapbk 
company  which  shall  neglect  or  refuse  to  transmit  telegraphic  communications*  betvre^ 
said  Departments,  their  oncers,  agents,  or  employes,  under  the  provisions  of  the  second 
section  of  chapter  two  hundred  and  thirty  of  the  statutes  of  the  United  States  for  the  year 
eighteen  hundred  and  sixty-six,  and  at  rates  of  compensation  therefor  to  be  e^tiiblished  br 
the  Po8tma.ster-General :  Provided  aiso^  That  whenever  any  telegraphic  company  shai^ 
have  filed  its  written  acceptance  with  the  Postmaster-General,. of  the  restrictions  and  obliga- 
tions required  by  the  act  approved  July  twenty -fourth,  eighteen  hundred  and  sixty-six, 
entitled  "An  act  to  aid  the  construction  of  telegraph  Hues,  and  to  secure  to  the  Guvem- 
meut  the  use  of  the  same  for  postal,  military,  and  other  purposes,"  if  such  company,  its 
agents  or  employes  shall  hereafter  refuse  or  neglect  to  transmit  any  such  telegraphic  com- 
munications AS  are  provided  for  by  the  aforesaid  act,  or  by  the  joint  resolution  approved  the 
ninth  dav  of  February,  eighteen  hundred  and  seventy,  "  To  authorize  the  Secretary  of  War 
to  provide  for  taking  meteorological  observations  at  the  military  stations  and  other  points  oi 
the  interior  of  the  continent,  and  for  giving  notice  on  the  northern  lakes  and  s^a-board  of  the 
approach  and  force  of  storms,"  such  telegraphic  company  shall  forfeit  and  pay  to  the  United 
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States  not  less  than  one  hundred  and  not  exceedinp^  one  thousand  dollars  for  each  refusal  or 
neprlect  aforesaid,  to  be  recovered  by  an  action  or  actions  at  law,  in  any  district  court  of  the 
United  States. 
Approved  June  10,  1872. 

NOTK. — In  preparing  thoRe  InstmctlonB  free  use  has  been  made  of  the  Smithsonian  "  Directions  for  Meteo 
ological  Observ<>rB,''  of  tho«e  issned  by  the  Snrgoon-General  of  the  Army,  and  of  Colonel  Williamson's  vala 
able  work  on  the  barometer. 


Paper  C. 


CIPHER  USED  FOR  THE  TELEGRAPHIC  TRANSMISSION  OF  THE  WEATHER- 
REPORTS  OF  THE  SIGNAL  SERVICE,  UNITED  STATES  ARMY,  PREPARED 
UNDER  THE  DIRECTION  OF  THE  CHIEF  SIGNAL-OFFICER  OF  THE 
ARMY. 

INSTRUCTIONS. 

Each  regular  report  will  consist  of  ten  words  arranged  in  two  lines  of  five  words  each. 

At  all  stations  designated  by  this  Office  as  river  stations,  the  afternoon  report  will  consist 
pf  twelve  words  arranged  in  two  lines  of  six  words  each,  the  last  word  in  first  line 
being  river,  and  the  last  word  in  second  line  indicating  the  change  in  past  twenty-four 
hours. 

In  filling  up  the  form  of  report  for  telegraphic  transmission,  the  first  space  of  first  line  will 
be  used  for  name  of  station,  the  second  lor  date  and  time  of  report,  the  third  for  barometer, 
the  fourth  for  thermometer,  and  the  fifth  for  the  humidity. 

In  the  second  Hue  the  first  space  will  be  used  for  state  of  weather,  the  second  for  velocity 
of  wind,  third  for  upper  clouds,  the  fourth  for  lower  clouds,  aud  the  fifth  for  the  rain-fall. 

The  cipher  words  must  in  ail  cases  be  written  plainly  and  correctly.  The  word  blank 
will  be  used  in  all  cases  when  no  observation  is  taken. 

EXAMPLE. 

REGULAR  REPORT. 


Mount. 

Cake. 

Florid. 

• 

Throng. 

Beast. 

Caspian. 

Relic 

Hidden. 

Three. 

Abase. 

TRANSLATION. 


Station Mount  Washington. 

Date 2d. 

Time Morning  report. 

Barometer 30.07. 

Thermometer..... 190, 

Humidity  .... .... ....  .35. 


Weather Cloudy. 

Direction  of  wind Northwest. 

Velocity  of  wind 47  miles. 

Upper  cloud Hidden. 

Low«r  cloud Foggy. 

Rain-fall 01. 


EXAMPLE. 


RIVER  REPORT. 


Orleans. 

Gay. 

Folks. 

• 

Trial. 

By. 

River. 

Bums. 

Ranche. 

Hidden. 

Ten. 

Append. 

Hang. 
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TRANSLATION. 


Station New  Orleans. 

Date J2th. 

Time Afternoon  report. 

Barometer 30.19. 

Thermometer 74°. 

Humidity 100. 

Weather Heavy  rain. 


Direction  of  wind Soatheast. 

Velocity  of  wind 8  miles. 

TTpper  cloud Hidden. 

Lower  cloud Sky  covered. 

Rain-fall 88. 

River 9 'inches  rise. 


LIST  OF  STATIONS. 


TELEGRAPHIC  DESIGNATION. 


All  additional  stations  will  be  desis^nated  by  their  proper  names  unless  otherwise  ordered. 


Albany. 

Augusta. 

Baltimore. 

Benton,  (Fort  Benton.) 

Boston. 

Buffalo. 

Burlington. 

Cairo. 

Charleston. 

Cheyeune. 

Chicago. 

Cincinnati. 

Cleveland. 

Corinne. 

Davenport. 

Denver. 

Detroit. 

Diego,  (San  Diego,  Cal.) 

Dover,  (Port  Dover,  Ont.) 

Du  Luth. 

Esoanaba. 

Francisco,  (San  Francisco.) 

Galveston. 

Haven,  (Grand  Haven.) 

Indianapolis. 


Indianola. 

Jacksonville. 

Keokuk. 

Keys,  (Key  West.) 

Kingston. 

Knoxville. 

Lake,  (Lake  City.) 

Leavenworth. 

London,  (New  London.) 

Louisville. 

Lynchbnrgh. 

Marks,  (Saint  Marks,  Fla.) 

Marquette. 

May,  (Cape  May.) 

Memphis. 

Milwaukee. 

Mobile. 

Montgomery. 

Montreal. 

Mount,  (Mt.  Washington.) 

Nashville. 

Norfolk. 

Omaha. 

Oregon,  (Portland,  Oregon.) 

Orleans,  (New  Orleans.) 


Oswego. 

Paul,  (Saint  Paul.) 

Pembina. 

Philadelphia. 

Pittsburgh. 

Portland. 

Kassa,  (Punta  Rassa.) 

Rochester. 

Saint,  (Saint  Louis.) 

Santa,  (Santa  F6.) 

Saugeen. 

Savannah. 

Shreveport. 

Stanley,  (Pt.  Stanley,  Ont.) 

Sully,  (Ft.  Sully,  Dakota.) 

Toledo. 

Toronto. 

Yicksburg. 

Virginia,     (Virginia     City, 

Mont) 
Washington. 
Wilmington. 
York,  (New  York.) 


DAT  OF  MONTH  AND  TIME  OF  OBSERVATION. 


Day. 


I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


A.  M.  report. 


Cad  . 

Cake 

Calf. 

Cam  . 

Camp 

Cane 

Cape 

Cary. 

Case 

Cash 

Cat.. 

Chew 

City. 

Clip. 

Coal. 

Cob  . 

Coke 

Cold 

Come 


P.  M.  report. 


Gab.. 
Gage  . 
Gain.. 
Game  . 
Gang . 
Gap  .. 
Gard  . 
Gas  .. 
Gate  .. 
Gaul.. 
Gave  . 
Gay.. 
Grem  .. 
Get  ... 
Gift... 
Gild.. 
Gin... 
Gird  .. 
Give.. 


Midnight  report. 


Nag. 

Nan. 

Nash. 

Nave. 

Navy. 

Nay. 

Neal. 

Neap. 

Near. 

Neck. 

Ned. 

Nero. 

Nest. 

New. 

Next. 

Nice. 

Nick. 

Nigh. 

Nile. 
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DAT  OF  MONTH  AND  TIME  OP  OBSERVATION. —Continued. 


Day. 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


A.  M.  report. 


Copy 

Cork 

Coet. 

Cox  , 

Crab. 

Crow 

Cry. 

Cuba 

Cud  . 

Cuff. 

Cup  . 

Cur.. 


P.  M.  report. 


Glad. 

Glen. 

Go  .. 

Gone 

Good 

Gray 

Grin 

Grub 

Gulf. 

Gun. 

Gust. 

Guy 


Midnight  report. 


Nip. 
Nod. 
*  Nook. 
Noon. 
Nor. 
Nose. 
Not. 
Noun. 
Now. 
Nude. 
Nut.- 
Nye. 


The  following  words  will  be  used  to  indicate  the  date  and  time  of  observations  of  9  o^clock 
reports,  when  ordered  from  any  station  : 


1  Mace 

6  Malt 

11  Mean 

16  Mine 

21  Mope 

26  Mown 

2  Made 

7  Man 

12  Meek 

17  Minx 

22  Morn 

27  Mud 

3  Magi 

8  Mark 

13  Meg 

13  Moat 

23  Moss 

28  Muff 

4  Main 

9  Max 

14  Mend 

19  Mob 

24  Moth 

29  Mugs 

5  Make 

10  Maze 

15  Met 

20  Mood 

25  Move 

30  Musk 

31  Myth 

Observers  must  write  all  cipher  words  clearly  and  distinctly. 


28.25 

28  27 
28.28 
28.29 
28.30 
28.31 
28.32 
28.33 
28.34 
28.35 
28.36 
28.37 
28.38 
28.39 
28.40 
28.41 
28.42 
28.43 


Faber. 

Fabian. 

Fable. 

Fabric. 

Fabulous. 

Facade. 

Face. 

Facial. 

Facile. 

Facing. 

Faction. 

Factor. 

Factory. 

Factum. 

Faculty. 

Fade,      x 

Fading. 

Fady. 

Fagend. 


BAROMETER. 


28.25  to  28.99. 


28.44 
28.45 
28.46 
28^7 
28.48 
28.49 
28.50 
28.51 
28.52 
28.53 
28  54 
28.55 
28.56 
28.57 
28.58 
28.59 
23.60 
28.61 
28.62 


Fagin. 

Tagot. 

Failure. 

Fain. 

Fairfax. 

Fairly. 

Fairness. 

Fairy. 

Faith. 

Faithful. 

Faithless. 

Falchion. 

Falcon. 

Fallacy. 

Fallen. 

Fallible. 

Fallow. 

False. 

Falsify. 


28.63 

28  (J4 
28.65 
28.66 
28.67 
28.68 
28.69 
28.70 
28.71 
28.72 
28.73 
28.74 
28.75 
28.76 
28.77 
28.78 
28.79 
28.80 
28.81 


Falst-aff. 

Falter. 

Familiar. 

Family. 

Famine. 

Famish. 

Famous. 

Fanatic. 

Fanchon. 

Fanciful. 

Fancy. 

Fandango. 

Fane. 

Fang. 

Fanning. 

Fantail. 

Fantasm. 

Fantastic 

Far. 


28.82 

28.83 

28.84 

28.85 

28.86 

28.87 

28.88 

28.89 

28.90 

28.91 

28.92 

28.93. 

28.94 

28.95 

28.96 

28.97 

28.98 

28.99 


Farce. 

Fardel. 

Farewell. 

Farina. 

Farley. 

Farm. 

Faro. 

Farrago. 

Farraud. 

Famer. 

Farrow. 

Fascine. 

Fashion. 

Fast. 

Fasten. 

Fastness. 

Fatal. 

Fate. 


Corrected  for  temperature  and  elevation.     All  cipher  words  must  be  written  clearly  and 
distinctly.     The  word  blank  will  be  used  when  no  observation  is  taken. 


29.00 
29. 01 
29.02 

29. 03 

29. 04 

29. 05 
29.06 


Fatalism. 

Fated. 

Father. 

Fathom. 

Fatigue. 

Fatling. 

Faucet. 


BAROMETER. 

29.00  to  29.99. 

29. 07  Faugh. 

29. 14  Fayal. 

29.21  Feature. 

29. 08  Fault. 

29. 15  Fayette. 

29.22  Febrile. 

29.09  Fauna. 

29. 16  Faxon 

29.23  Federal. 

29. 10  Faust. 

29. 17  Fear. 

29.24  Feeble. 

29.11  Favor. 

29. 18  Fearing. 

29.25  Feed. 

29  12  Fawn. 

29. 19  Feast. 

29.26  Feeling. 

29. 13  Fay. 

29. 20  Feather. 

29.27  Feline. 
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Barometer. — Continued. 


28.99  to  30  99. 

29.28  Felix. 

'  29. 46  Festus. 

,  29. 64  Figaro. 

29. 82  Finis. 

:i9.29  Felon. 

29. 47  Fete. 

29. 65  Fight. 

29. 83  Fini»h. 

29.30  Felony. 

29.48  Fetid. 

29.66  Figment. 

29.84  (Inland 

29.  ai  Female. 

29. 49  Feudal. 

29.67  Figure. 

29. 85  Fi/e. 

29.32  Fence. 

29.50  Fever. 

29.68  Filbert. 

29.86  Firkin. 

29. 33  Fenian. 

29.51  Few. 

29. 69  Filch. 

29. 87  FiscaL 

29.34  Fennel. 

29.52  Fiance. 

29.70  File. 

29. 88  Fish. 

29.35  Fenton. 

29.53  Fiasco. 

29.71  Filed. 

29.89  Fit. 

29.36  FermenL 

29.54  Fibrin. 

29. 72  Filial. 

29. 90  Fitful. 

29.37  Fern. 

29. 55  Fickle. 

29. 73  Fillet. 

29.91  Fixed. 

29.38  Ferret. 

29.56  Fiddle. 

29. 74  Film. 

29. 92  Flag. 

29. 39  Ferrule. 

29.57  Fidget. 

29.75  Final. 

29. 93  Flagon. 

29.40  Ferrum. 

29.58  Fidus. 

29. 76  Financ4^ 

29.94  Flail. 

29.41  Ferry. 

29.59  Field. 

29.77  Finch. 

29.95  Flake. 

29.42  Fertile. 

29. 60  Fiend. 

29.78  Find. 

29. 96  Flap. 

29.  43  Festa. 

29.61  Fife. 

29.79  FiDder. 

29. 97  Flat. 

29.44  Fester. 

29. 62  Fifleeen. 

29. 80  Finely. 

29. 98  Flax. 

29.45  FestiTe. 

29. 63  Fifth. 

29.81  Finger. 

29. 99  Fled. 

Corrected  for  temperature  and  elevation.     All  cipher  words  must  be  written  cleaorlj  and 
distinctly.    The  wora  klank  will  be  used  when  no  observation  is  taken. 


BAROMETER. 


30.00 

30.01 

30.02 

30.03 

30.04 

30.05 

^.06 

30.07 

30.08 

30.09 

30.10 

30.11 

30.12 

30.13 

30.14 

30.15 

30.16 

30.17 

30.18 

30.19 

30.20 

30.21 

30.22 

30.23 

30.24 


Fledge. 

Fleet. 

Flesh. 

Flinch. 

Fling. 

Flint. 

Flock. 

Florid. 

Floss. 

Flown. 

Flue. 

Fluid. 

Flurry. 

Flute. 

Foal. 

Focal. 

Focus. 

Foist. 

Folio. 

Folks. 

Fondle. 

Food. 

Forage. 

Foray. 

Forbid. 


30.00 

to  30.99. 

30.i&  Forest, 

30.50  Frigid. 

30.51  Frill. 

30.75  Fumid. 

30.26  Forfeit 

30.76  Fun. 

30.27  Forge. 

30.52  Fringe. 

30.77  Function. 

30.28  Forget 

30.53  Frisk. 

30.78  Fundlin^. 

30.29  Forgive. 

30.54  Frit 

30.79  Fundless. 

30.30  Formal. 

30.55  Frog. 

30.56  Frolic 

30.i^0  If\inpral. 

30.31  Formed 

30.81  Fungus. 

30.82  Funk. 

30.32  Forth. 

30.57  Front. 

30.33  Fortune. 

30.58  Froth. 

30.83  Furbish. 

30.34  Forum. 

30.59  Frown. 

.30.84  Furious. 

30.35  Forward. 

30.60  Frozen. 

30.t<5  Furlong. 

30.:J6  France, 

30.61  Frugal. 

30.86  Furnace. 

30.37  Fraud. 

30.62  Fudge. 

30.87  Furnish. 

30.38  Fraaer. 

30.63  Fuel. 

30.t^  Furor. 

30.39  Freak. 

30.64  Fugitive. 

30.89  Further. 

30.40  Fred. 

30.65  Fugue. 

30.90  Furtivft. 

30.41  Freely. 

30.60  Fulcrum. 

30.91  (hiry. 

30.42  Freeman. 

30.67  Fulfill. 

30.92  Furse. 

30.43  French. 

30.68  Fuller. 

30.93  Furay. 

30.44  Frenzy. 

30.69  Fully. 

30.94  Fusil. 

30.45  Fresco. 

30.70  Fullness. 

30.95  Fusion. 

30.46  Friar. 

30.71  Fulsome. 

30.96  Fuss. 

30.47  Friday. 

30.72  Fulton. 

30.97  Fustian. 

30.48  Friend. 

30.73  Fumage. 

30.98  Futile. 

30.49  Frigate. 

30.74  Fumble. 

30.99  Future. 

Corrected  for  temperature  and  elevation.   All  cipher  words  must  be  written  clearly  mod 
distinctly.  The  wora  blank  will  be  used  when  no  observation  is  taken. 

THERMOMETER. 
— 50O  to  — lo. 


—50  Tabby. 

—40  Tamp. 

—49  Tablet. 

— 39  Tampico. 

—48  Taboo. 

—38  Tangent 

—47  Tackle. 

—37  Taogle. 

—46  Tactic 

—36  Tannic 

—45  Take. 

—35  Tansy. 

—44  Talbot 

—.34  Tape. 

—43  Talent 

—33  Taper. 

—42  Talmud. 

—32  Tardy. 

—41  Talon. 

—31  Target 

—30  Tariff. 

—20  Tease. 

—10  TendrU. 

—29  Tarsus. 

—19  Tedious. 

—  9  Tenor. 

—28  Tartar. 

—18  Teeth. 

—  8  Tenting 

—27  Taste. 

—17  Telegram. 

—  7  Tenure. 

—26  Taunt 

—16  Tell. 

—  6  Term. 

—25  Tavern. 

-  15  Temper. 

—  5  Terror. 

—24  Tawny. 

—14  Tempest 

—  4  Tf  St 

—23  Tax. 

—13  Temple. 

—  3  TexAS. 

-22  Teach. 

—12  Tenant 

—  2  Text 

—21  Teak. 

—11  Tender. 

—  1  Thmler. 

All  cipher  words  must  be  written  clearly  and  distinctly.   The  word  bianJ:  will  be  nsed 
when  no  observation  is  taken. 
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26  Tiff. 

27  Tiger. 

28  Time. 

29  Tindall. 

30  Tinff. 

31  Tinker. 
#  32  Tinsel. 

33  Tioga. 

34  Tip. 

a5  Tipton. 

36  Titan. 

37  Tivoli. 
3d  Toddj. 

39  Toga. 

40  Toil. 

41  Token, 

42  Told. 

43  Tomb. 

44  Tone. 

45  Tonic. 

46  Topaz. 

47  Topeka. 

48  Topic. 

49  Torpid. 

50  Tory. 


0  Than. 

1  That. 

2  ThebeB. 

3  Thee. 

4  Theft. 

5  Theuce. 

6  There. 

7  Thermo. 

8  Thesis. 

9  They. 

10  Thibet. 

11  Thick. 

12  Thief. 

13  Think. 

14  Thomas. 

15  Thou. 

16  Thrash. 

17  Throat. 

18  Throb. 

19  Throng. 

20  Throw. 

21  Thrum. 

22  Thyme. 

23  Tick. 

24  Tide. 

25  Tidy. 

All  cipher  words  must  be  written  clearly  and  distinctly. 
when  no  obserration  is  taken. 

THERMOMETER. 


THERMOMETER. 

Oo  to  100°. 

51  Total. 

52  Touch. 

53  Toulon. 

54  Towel. 

55  Town. 

56  Trace. 

57  Trade. 

58  Traduce. 

59  Traffic. 

60  Tragic. 

61  Trail. 

62  Traitor. 

63  Tram. 

64  Transit. 

65  Trash. 

66  Travel. 

67  Tray. 

68  Treat. 

69  Treble. 

70  Tree. 

71  Trend. 

72  Trepan. 

73  Trepid. 

74  Trial. 

75  Tribe. 


76  Tribune. 

77  Trick. 

78  Triae. 

79  TriU. 

80  Trip. 

81  Triplet. 

82  Tripod. 

83  Trophy. 

84  Truant. 

85  True. 

86  Truly. 

87  Trump. 

88  Trast. 

89  Truth. 

90  Tube. 

91  Tuesday. 

92  Tuft. 

93  Tug. 

94  Tumor. 

95  Tump. 

96  Tunis. 

97  Tunnel. 

98  Turban. 

99  Turbid. 
100  Turf. 

The  word  blank  will  be  used 


101  Turgid. 

102  Turkey. 

103  Turn. 

104  Turner. 

105  Turtle. 

106  Tuscan. 

107  Tusk. 


108  Tutor. 

109  Twain. 

110  Twenty. 

111  Twig. 

112  Twirl. 

113  Twist. 


lOlo  to  1250. 

114  Twixt. 

1 15  Tybee. 

116  Tycoon. 

117  Tyler. 

118  Tymbal. 

119  Type. 


All  cipher  words  must  be  written  clearly  and  distinctly. 
when  no  observation  is  taken. 


120  Typic. 

121  Tyrant. 

122  Tyrian. 

123  Tyro. 

124  Tyrol. 

125  Tyson. 

The  word  blank  will  be  used 


RELATIVE  HUMIDITY. 


0  Babel. 

1  Baden. 

2  Baguio. 

3  Bailiff: 

4  Balance. 

5  Balcony. 

6  Balize. 

7  Ballad. 

8  Balsam. 

9  Bamboo. 

10  Bandit. 

11  Banish. 

12  Ban)(x 

13  Barley. 

14  Barren. 

15  Basil. 

16  Basket 

17  Bauble. 

18  Baby. 

19  Bade. 

20  Bail. 


21  Balm. 

22  Bane. 

23  Bard. 

24  Barge. 

25  Barn. 

26  Bask. 

27  Baste. 

28  Bathe. 

29  Bay. 

30  Beadle. 

31  Beak. 

32  Beale. 

33  Bean. 

34  Beard. 

35  Beast. 

36  Beat. 

37  Beauty. 

38  Beck. 

39  Belch. 

40  Belfast. 


0  to  100  per  cent. 

41  Belle. 

42  Bench. 

43  Bengal. 

44  Benzine. 

45  Berth. 

46  Betel. 

47  Bevy. 

48  Bilge. 

49  Bind. 

50  Bite. 

51  Blame. 

52  Bled. 

53  Bless. 

54  Blew. 

55  Blight. 

56  Blithe. 

57  Bloom. 

58  Blot 

59  Blown. 

60  Blurt 


61  Blush. 

62  Body. 

63  Bold. 

64  Book. 

65  Botch. 

66  Both. 

67  Bow. 

68  Bowl. 

69  Box. 

70  Boyle. 

71  Brace. 

72  Brad. 

73  Brain. 

74  Brake. 

75  Bran. 

76  Brash. 

77  Brave. 

78  Bray. 

79  Bread. 

80  Breathe. 


81  Brew. 

82  Brick. 

83  Bride. 

84  Brief. 

85  Brim. 

86  Bring. 

87  Brown. 

88  Brunt 

89  Brute. 

90  Buchu. 

91  Bud. 

92  Budge. 

93  BuC 

94  Build. 

95  Bulb. 

96  Bur. 

97  Burg. 
96  Burst. 
99  Busy. 

100  By. 


All  cipher  words  must  be  writteiii  clearly  and  distinctly.    The  word  blank  will  be  used 
yrhen  no  observation  is  taken. 
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VELOCITY  AND  PRESSURE  OP  WIND. 


(4 

o 

O 

c  ^ 

""  a 


Signal-service  cipher. 


bfi 


0 
1 
2 

3 
4 
5 
C 

7 

9 
10 
11 
12 
1<3 
14 
15 
16 
17 
18 
19 
20 
SI 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 


13" 
a  • 


Race. 
Rack 
Raft 
Rage 

Riud 

Rake 

Rally.... 
Ralph..  . 
Rancbe . . 
Range  ... 

Rank 

Rapid.... 

Rare 

Rasp  .... 

Rat 

Ratio 

Ravel  ..  . 
Raven  ... 
Reach  . . . 

Read 

Ready  ... 
Rebate .  . 
Rebel  ..  . 
Rebuflf  .. 
Robnke . . 
Rebut  ... 
Redan  . . . 
Rudden . . 
Redeem. . 
Reduce . . 

lleef 

Refer 

Refit 

Reflect. . . 
Reflex  ... 
Reform  . . 
Refuge  .  . 
Refund  .. 
Regain  .  . 

Regal 

Regard .  . 

Regent .  . 

Regret... 

Relate 

Re 

Re 

Re 

Re 


ax  ., 


ay- 

ent 


Relish.*.'.' 
Remain.. 
Remark . 
Remit . . . 
Remote . . 
Renew  .  . 
Repay . . . 
Repeat .  . 
Repine... 
Replant. . 
Report... 
Repose... 

Reps 

l^eptile  . . 
Rescue... 
Reship. .. 
Reside . . . 
Resist  ... 
Resolve . . 
Respect. . 

Rest 

Result . . . 
Resomo.. 
Retain... 


« 

•i 

I 

•d 

a 


Race 

Daisy... 

Dale 

Daly.... 
Damp... 
Dan.... 
Dance  .. 
Dark  ... 
Data  .  .. 
Daub  . . . 
Deacon  . 
Deadly  . 
Deaf  , . . . 
Deal  .  .. 
Death.. 
Decay  . . 
Deceit . . 
Decidtt. . 
Decry... 
Debar... 
Debris  . . 
Debt.... 
Deem  .. 
Deep  - . . 
Deface  . 
Defeat . . 
Defy.... 
Demand 
Demur. . 
Depart. . 
Deploy.. 
Depot... 
Depth  .. 
Derby .  - 
Design  . 
Devil . . . 
Devote. . 
Dexter. . 
Dial.... 
Diana. . . 
Diary  .. 

Did 

Die 

Difl'er... 
Digest . . 
Digit  . . . 
Dimple  . 

Dip 

Direct . . 
Dirge . . . 
Dish.... 
Dismal. . 
Dismay . 
Dispose. 
Ditto  ... 
Ditty... 
Divan  .. 
Divide . . 
Dixie . . . 
Dodge  .. 
Dome . . . 
Domino . 
Donkey . 
Doric  . . . 
Doubt . . 
Dove  ... 
Dowdy.. 
Do  well. . 
Down  .. 
Dozen  .. 
Drab.... 
Draft... 


0 

0.01 

0.02 

0.04 

0.08 

0.12 

0.18 

0.24 

0.32 

0.40 

0.50 

0.60 

0.72 

0.84 

0.08 

1.12 

1.28 

1.44 

1.62 

1.80 

2.00 

2.20 

2.42 

2.64 

2.88 

3.12 

3.38 

3.64 

3.92 

4.20 

4.50 

4.80 

5.12 

5.44 

5.78 

6.12 

6.48 

6.34 

7.22 

7.60 

8.00 

8.40 

8.82 

9.24 

9.68 

10.12 

10.58 

11.04 

1.52 

12.00 

12.50 

13.00 

13.52 

14.04 

14.58 

15.12 

15.68 

16.24 

16.82 

17.40 

18.00 

18.60 

19.22 

19.84 

20.48 

21.12 

21.78 

22.44 

23.12 

23.80 

24.50 

35.90 


a 

% 


Calm. 
Light. 

Do. 
Gentle. 

Do. 

Do. 
Fresh. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Brisk. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Da 
.   Do. 

Do. 

Do. 
High. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 
Gala 

Do. 

Do. 

Do. 

Do. 

Do, 

Da 

Da 

Do. 

Do, 

Do, 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 
Storm. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


o 


f 


72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

03 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

1U6 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

120 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 


Signal-service  cipher. 


be 

a 

a  a 


^ 


Retake .  . 
Reveal... 
Revenge , 
Review  . . 
Revile  . . , 
Revoke  . . 
Rhyme .. 
Riddle... 

Ride 

Ridge . .  . 
Ridley  , . . 

Rife 

Rifle 

Riggs  ..  . 
Right . . . . 
Rigid.... 

Rigor  

Riley  . . . . 
Rill.     ... 

Ripe 

Risk 

Roam  ..  . 

Roar 

Roast  — 
Robber  .. 

Robe 

Robin  — 
Robust .  . 
Rocket. . . 
Rocky  . . . 
Rodent  .. 
Rogue  ... 
Roland  .  . 
RoUo  . . . . 
Roman... 
Rome  ..  . 
Romish  . . 
Romp  ..  . 
Rosin  ..  . 

Rosy 

Rough  . . . 
Round  . . . 

Rout 

Royal . . . . 
Rubbish  . 
Rubrick  . 
Ruby  . . . . 
Rndaer  . . 
Ruddy . . . 

Rude 

Rudely  .. 
Ruffle . . . . 
Rugby  . . . 
Rugged.. 

Ruler 

Rum 

Rumble . . 
Rnmford. 
Rumney  . 
Rumpus  . 
Runlet... 
Running . 
Runyon . . 
Hupoe  . . . 
Ruption  . 
Rural . . . . 
Rush  .  . . . 
Rushes  . . 
Ruskln  . 
Russell  .. 
Russia . . . 


o 
3 


•a 

a 


Dram  ..  . 
Drastic . . 
Dream  .  . 

Dred 

Dress  . .  . 

Drip 

Dru^ 

Druid 

Drunk . . . 

Dub 

Ducal — 

Duce 

Ductile  . . 

Due 

Duello  . . . 
Duenna  . 
Duke  . . . . 
Dulcet . . . 
Dungeon. 
Dunmp  .. 
Dupe  — 
Duplex  . . 
During  .. 
Dusty  ... 
Dutch  . . . 
Dyke . . . . 
Dwarf . . . 
Dwindle . 
Dying  . . . 


2 

a  E3 

I 


•d 

a 


o 

i 

1 


25.92 
26.64 
27.38 
28.12 
28.88 
29.64 
30.42 
31.20 
32.00 
32.80 
33.62 
.  34.44 
35.28 
36.12 
36.98 
37.84 
3a  72 
39.60 
40.50 
41.40 
42.32 
43.24 
44.18 
45.12 
46.08 
47.04 
48.02 
49.00 
50.00 
51.00 
52.02 
53.04 
54.08 
55.12 
56.18 
57.24 
58.32 
50.40 
60.50 
61.60 
62.72 
63.84 
64.98 
66.12 
67,28 
68.44 
69.62 
70.80 
72.00 
73.20 
74.42 
75.64 
76.88 
78.12 
79.38 
60.64 
81.92 
83.20 
84.50 
85.80 
87.12 
8S.44 
89.78 
91.12 
92.48 
93.84 
95.22 
96.60 
98.00 
99.40 
100.82 
102.24 


Storm. 

Do. 

Do. 

Do. 

Da 

Da 

Do. 

Do. 
Hurricane. 

Do. 

Da 

Da 

Do. 

Do. 

Do. 

Do, 

Da 

Do. 

Do. 

Do. 

Do. 

pa 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Da 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do.      » 

Do. 

Do. 

Da 

Do.  , 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Da 

Do. 

Do. 

Do. 

Da 

Do. 

Da 

Do. 

Da 

Da- 
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VELOCITY  AND  PRESSURE  OF  WIND. 


T 


I 

a  . 


1 

•3 


145 
146 
147 


Signal-aerTioe  cipher. 


144     Rnstio 


Rostle . . 
Ruth.  .. 
Ruthless 


103.68 
105. 19 
106.  .'iS 
108  04 


a 

t 

8 

1 


Hnrrloane. 
Do. 
Da 
Da 


o 

.a 


I 


148 
J  49 
ISO 


Signal'Serrloe  cipher. 


Ratlan4 
Rvder  .. 
Rjland. 


109  58 
111  CO 
113.50 


a 


o 


I 
1 


Hnnicane. 
Bo. 
BoL 


All  cipher  words  must  be  written  clearly  and  distinctly.     The  word  hlank  will  be 
used  when  no  observation  is  taken. 
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A 

is 
o 

a: 
H 

04* 

b 

o 
o 


2i 


o 

S 

< 


i 
s 

bo 

a 

*? 

o 

a 

§ 


• 

Earth. 

Mars. 

Neptune 

Pallas. 

Planet. 

Saturn. 

Ursa. 

Venus. 

■ 
• 

Brass. 

Carbon. 

Cobalt. 

Copper. 

Iron. 

Mica. 

Nickel. 

Silver. 

• 

• 

OWOSOPkPkO» 

• 

OQ 


QQ 


0 

a 


08 

> 


O  OS  o 


-  ■-  a 


9  o  2.2  *  cejc  «L 


OQ 


» 


«  ^ 


.2  2.5 


PQOQOQOPk 


na  ft 


o 


S^  2  Sops'?  t 


*»    111  w    QD_S    ZS    kZ 


a 
S 


j{  «  bl         .''5 


a 


8).a    .  J-S 


•  ^  a  • 

«  a  s  o  QD^ 

P*^  >-•  flS  e8  oS  08 

a..-::  a  S  £  S  S  —  jc 


a  .M 


oo 

a   , 


a 


.t§|i2g:3 
«  t  E  «  I  §  « 

^  -v  ^  "■  ^  ■**  o 


3 


08 


005 

■•«■«.*       A 


Ou 


a 

ts 

a 

09 


08 

-3 

a 
S 

•c 

o 

,0 

a 

a 

oa 

U 

o 

a* 
•3 

5 
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AMOUNT.  AND  KIND  OF  LOWER  CLOUDS. 

Absence  of  lower  cloud  will  be  indicated  bj One. 

Atmosphere  hazy  will  be  indicated  by  ^ Two. 

Atmosphere  fogy  will  be  indicated  by Three. 

Atmosphere  smoky  will  be  indicated  by Four. 

Sky  clear  to  1-4  covered  with  stratus  clouds  will  be  indicated  by -....   FItc. 

Sky  1-4  to  2-4  covered  with  stratus  clouds  will  be  indicated  by Six. 

Sky  2-4  to  4-4  covered  with  stratus  clouds  will  be  indicated  by Seven. 

Sky  clear  to  1-4  covered  with  nimbus  clouds  will  be  indicated  by Eight. 

Sky  1-4  to  2-4  covered  with  nimbus  clouds  will  be  indicated  by NineL 

Sky  2-4  to  4-4  covered  with  nimbus  clouds  will  be  indicated  by Ten. 

All  cipher  words  must  be  written  cleaHy  and  distinctly. 

RAIN-FALL  SINCE   LAST  REPORT. 


.00  to  .49  inch. 


.00  Ab. 
.01  Abase. 
.02  Abbot. 
.03  Abet. 
.04  Abide. 
.05  Able. 
.06  Absent. 
.07  Abyss. 
.08  Ache. 
.09  Acid. 
.10  Act. 
.11  Active. 
.12  Actor. 


.13  Acute. 
.14  Add. 
.15  Aden. 
.16  Adieu. 
.17  Adler. 
.18  Admit. 
.19  Adorn. 
.20  Adri. 
.21  Adrift. 
.22  Adult. 
.23  Advise. 
.24  Afar. 
.25  Affix. 


.26  Afraid. 
.27  Aft. 
.28  After. 
.29  Again, 
.30  Agate. 
.31  Age. 
.32  Aged. 
.33  Agent. 
.34  Agile. 
.35  Aglow. 
.36  Ague. 
.37  Ahead. 


.38  Aid. 
.39  Ajar. 
.40  Akin. 
.41  Alas. 
.42  Alba. 
.43  Album. 
.44  Alder. 
.45  Alert.  • 
.46  Alibi. 
.47  Alike. 
.48  Allay. 
.49  Allege. 


.50  to  .99  inch. 


.50  Allude. 
.51  Alma. 
.52  Alms. 
.53  Aloe. 
.54  Aloft. 
.55  Along. 
.56  Aloud. 
.57  Alpha. 
.58  Alps. 
.59  Also. 
.60  Alum. 
.61  Am. 
.62  Amaze. 


.63  Amber. 
.64  Amble. 
.65  Amen. 
.66  Amid. 
.67  Amiss. 
.68  Ammon. 
.69  Ample. 
.70  Anchor. 
.71  And. 
.72  Angel. 
.73  Angry. 
.74  Anise. 
.75  Ankle. 


.76  Annex. 
.77  Anno  v. 
.78  Annul. 
.79  Anthem. 
.80  Antic. 
.81  Anvil. 
.82  Any. 
.83  Apart. 
.84  Ape. 
.85  Apex. 
.86  Apish. 
.87  Appeal. 


.88  Append. 
.89  Apply. 
.90  April. 
.91  Apron. 
.92  Aqua. 
.93  Arab. 
.94  Arcade 
.95  Arch. 
.96  Ardent. 
.97  Ardor. 
.98  Argil. 
.99  Argue 


1.00  to  1.49  inches. 


1.00  Arm. 

1.13  Asp. 

1.01  Armor. 

i.l4  Aspen. 

1.02  Arrow. 

1.15  Asset. 

1.03  Arson. 

1.16  Assign. 

1.04  Art. 

1.17  Assist. 

1.05  Artist. 

1.18  Assume. 

1.06  Artly. 

1.19  Astral. 

1.07  Ascend. 

1.20  Astray. 

1^0 S  Ashes. 

1.21  Astute. 

1.09  Asia. 

1.22  Atone. 

1.10  Aside. 

1.23  Attend. 

1.11  Ask. 

1.24  Attire. 

1.12  Asleep. 

1.25  Attract. 

1.26  Attune. 

1.27  Auburn. 

1.28  Audit. 

1.29  August. 

1.30  Austere. 

1.31  Author. 

1.32  Autumn. 

1.33  Avant. 

1.34  Avenge. 

1.35  Avenue. 

1.36  Averse, 

1.37  Avoid. 


1.38  Avon. 

1.39  Await, 

1.40  Awake. 

1.41  Aware. 

1.42  Away. 

1.43  Awe. 

1.44  AwfuL 

1.45  Awhile. 

1.46  Ax. 

1.47  Axis. 

1.48  Axle. 

1.49  Azure. 


CHIEF   SIGNAL-OFFICER. 
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1.50  to  1.99  ii}cbes. 


1-50  SaffOi 
1.51  Salary, 

1.63  Scar. 

1.76  Sense. 

1.88  Shield. 

1.64  Scheme. 

1.77  Serf. 

1.89  Shift. 

1,52  Sale. 

1.65  Scorn. 

1.78  Serge. 

1.90  Shoal. 

1.53  Salute, 

1.66  Scot. 

1.79  Serve. 

1.91  Shock. 

1^4  Sap. 

1.67  Scrap. 

1.68  Scud. 

1.80  Set. 

1.92  Short. 

1.55  Saul. 

1.81  Shake. 

1.93  Shut. 

1.56  Savor, 

1.69  Sea. 

1.82  Shape. 

1.94  Sick. 

1.57  Saw. 

1.70  Seam. 

1.83  Shave. 

1.95  Sickly. 

1.58  Saxon. 

1.71  Season. 

1.84  She. 

1.96  Sidon. 

1.59  Say. 

1.72  Sedge. 

1.85  Shed. 

1.97  Sign. 

1.60  Scab. 

1.73  Seek. 

1.86  Shelf. 

1.98  Silex. 

1.61  Scald. 

1.74  Self. 

1.87  Shell. 

1.99  Silk. 

1.62  Scape. 

1.75  Send. 

1 

All  cipher  words  must  be  written  clearly  and  distinctly. 
when  no  obseiTation  is  taken. 


9.00  to  2.49  inches. 


2.00  Silly. 

2.01  Since. 

2.02  Size. 

2.03  Skate. 

2.04  Skew. 

2.05  Skid. 

2.06  Skiff. 

2.07  Skin. 

2.08  Skip. 

2.09  Sky. 

2.10  Sled. 

2.11  Slick.* 

2.12  Slide. 


2.50  Spur. 

2.51  Spy. 
2  52  Stab. 

2.53  Stock. 

2.54  Stog. 

2.55  Stain. 

2.56  Stoke. 

2.57  Stale. 

2.58  Stall. 

2.59  Star. 

2.60  Stark. 

2.61  Stay. 

2.62  Steal. 


2.13  Slight. 

2.14  Slow.   . 

2.15  Slug. 
2.i6  Smack. 

2.17  Smash. 

2.18  Smile. 

2.19  Smoke. 

2.20  Smut. 

2.21  Snail. 

2.22  Snake. 

2.23  Snap. 

2.24  SnifBe. 

2.25  Snipe. 


2.26  Snob, 

2.27  Snow. 

2.28  Soap. 

2.29  Soda. 

2.30  Sodom. 

2.31  Solar. 

2.32  Solid. 

2.33  Soon. 

2.34  Sort. 

2.35  South. 

2.36  Sowing. 

2.37  Spade. 


2.63  Steam. 

2.64  Stem. 

2.65  Step. 

2.66  Stem. 

2.67  Stew. 

2.68  Still. 

2.69  Sting. 

2.70  Stock. 

Stray. 

Strict. 

Stride. 

String. 


2.71 
2.72 
2.73 
2.74 
2.75  Stroke. 


2.50  to  2.99  inches. 

2.76  Stmt. 

2.77  Stud. 

2.78  Stuff. 

2.79  Stum. 

2.80  Style. 

2.81  Suck. 

2.82  Suds. 
2.82  Suit. 

2.84  Sum. 

2.85  Sunny. 

2.86  Surf. 

2.87  Swag. 


The  word  blank  will  be  used 


2.38  Span. 

2.39  Spank. 

2.40  Spasm. 

2.41  Speck. 

2.42  Spice. 

2.43  Spit. 

2.44  Spoil. 

2.45  Spoke. 

2.46  Sponge. 

2.47  Spree. 

2.48  Sprig. 

2.49  Spring. 


2.88  Swan. 

2.89  Swap. 

2.90  Sway. 

2.91  Swede. 

2.92  Swell. 

2.93  Swift. 

2.94  Swim. 

2.95  Swiss. 

2.96  Sylph. 

2.97  Synod. 

2.98  Syntex. 

2.99  Syria. 


All  cipher  yrords  must  bo  written  clearly  and  distinctly.  The  word  blank  will  be  used 
when  no  observation  is  taken.  Any  fall  of  rain  of  3  inches  and  over  will  be  given  in  special 
dispatch. 


RIYER  REPORT. 


0 
I 

2 


Rise. 
Habit. 
Hadley. 
Hague. 


3  Hair. 

4  Half. 

5  Halo. 

6  Halter. 

7  Hamlet. 

8  Handy. 

9  Hang. 
10  Happy. 


Change  in  last  twenty.fpur  hours. 

0  to  99  inches. 

Fall. 

Rise. 

Habit. 

11  Harbor. 

Labor. 

12  Harden. 

Lackey. 

13  Harem. 

Lad. 

14  Harlot. 

Laden. 

15  Harm. 

Lady. 

16  Harper. 

Lager. 

17  Harry. 

Lain. 

18  Harsh. 

Lamb. 

19  Harvest. 

Land. 

20  Haste. 

Landing. 

21  Hatch. 

FaU. 

Lansing. 

Lantern. 

Lapse. 

Larch. 

Lard. 

Large. 

Lash. 

Late. 

Lath. 

Latin. 

Lstrube. 
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Riae. 


22  Hawk. 

23  Hayti. 

24  Hazard. 

25  Hazel. 

26  Hazy. 

27  Heal. 

28  Heap. 
2a  Heart. 

30  Heath. 

31  Heathen 

32  Heavy. 

33  Hebe. 

34  Hebrew. 

35  Hebron. 

36  Hector. 

37  Held. 

38  Helix. 

39  Helm. 

40  Helot. 

41  Help. 

42  Hence. 

43  Henry. 

44  Herald. 

45  Herd. 

46  Heresy. 

47  Hermit. 

48  Hernia. 

49  Heroic. 

50  Heron. 

51  Hew. 

52  Hide. 

53  High. 

54  Hinge. 

55  Hinton. 

56  Hire. 

57  Hoar. 

58  Hoax. 

59  Hock. 

60  Hog. 

FalL 

Laugh. 

Laura. 

Laurel. 

Lava. 

Lavish. 

Law. 

Lawn. 

Lawyer. 

Lead. 

league. 

Lean. 

Leaping. 

Learft. 

Leaven. 

Lecture, 

Ledger. 

Left. 

Leg. 

Legal. 

Legend. 

Leghorn. 

Lemon. 

Lenox. 

Lentel. 

Lesson. 

Level. 

Levity. 

Levy. 

Lewd. 

Lewis. 

Leyden. 

Libel. 

Liberal. 

Liberty. 

Libra. 

Lichen. 

Life. 

Light. 

Limbo. 


Bise. 

61  Hoist. 

62  Holly, 

63  Holy. 

64  Home. 

65  Homely, 

66  Honest. 

67  Honey, 

68  Honor. 

69  Hood. 

70  Hoop. 

71  Horde, 

72  Horn. 

73  Hornet. 

74  Host. 

75  Hotel. 

76  Hound, 

77  Hour. 

78  Hovel. 

79  Hub. 

80  Huff. 

81  Huge. 
62  Human. 

83  Humbug. 

84  Humid. 

85  Hump. 

86  Hunch, 

87  Hiinger, 

88  Hunt. 

89  Hunter. 

90  Hunting. 

91  Hurley. 

92  Hush. 

93  Hybrid, 

94  Hydra. 

95  Hydrant, 

96  Hymen. 

97  Hymn, 
9H  Hyphen. 
99  Hypo. 


Fall 

Limit. 
Limpid. 
Linen. 
Lingo. 
Lisbon. 
List. 
Listen. 
Litany. 
Lithia. 
Litmus. 
Livid. 
Loal 
Lobby. 
Local. 
Locast 
Lodi. 
Logan. 
Logic. 
Lonesome. 
Lond. 
Louse. 
Love. 
Lover. 
Loving. 
Loyal. 
Lnbeck. 
Lubin. 
Lucas. 
Lack. 
Lucy. 
*  Lumber. 
Lnna. 
Lunatic. 
Lundy. 
Luster. 
Lute. 
Lydia. 
Lykeos. 
Lynx. 


All  cipher  words  must  be  written  clearly  and  distinctly.    The  word  blank  will  be  used 
when  no  observation  is  taken. 

RIVER  REPORT. 

Chmnge  in  Uut  twtnty-fowr  hours, 
8  to  30  feet. 


Rise. 

8  Oakum. 

9  Oath. 

10  Obey. 

11  Obtain. 

12  Odds. 

13  Odium. 

14  Offal. 

15  Offend. 

16  Often. 

17  Ogre. 

18  Omega. 

19  Omit. 


Fan. 

Wafer, 

Waken. 

Walk. 

Wander. 

Water. 

Wave, 

Wax. 

Weak. 

Weigh. 

Well. 

Wench. 

Weston, 


Rise. 

20  Only. 

21  Opal. 

22  Oppress. 

23  Optic. 

24  Order. 

25  Organ, 

26  Other. 

27  Ought. 

28  Ounce. 

29  Owing. 

30  Oxford. 


Fan. 

WbacL 

Whtrf: 

What. 

Whi|r. 

Wick. 

Wild. 

Wing. 

With. 

World. 

Worw. 

Wortky. 


The  sixth  space  in  first  line  of  Form  5  will  be  used  for  the  depth  in  feet  wheoerer  if 
exceeds  eight  (eet,  and  the  sixth  space  in  second  line  for  the  odd  inches. 

Whenever  the  depth  does  wot  exceed  eight  feet,  the  word  *'  River"  will  be  used  as  atprtsfrt 
to  iill  the  space  in  first  line,  and  the  whole  depth  given  in  the  second  line  in  inches.  ^  Tbe 
present  cipher  words  will  be  used,  but  the  head-line,  '*  Change  in  last  24  hoars/*  will  b' 
eraoed. 

All  cipher  words  must  be  written  clearly  and  distinctly.  The  word  blank  will  be  lu^ 
when  no  observation  is  taken. 
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Paper  D. 

INSTRUCTIONS  FOR  THE  MANAGEMENT  OF  THE  SELF-RECORDING  ME- 
TEOROLOGICAL INSTRUMENTS  AT  THE  OFFICE  OF  THE  CHIEF  SIGNAL- 
OFFICER  OF  THE  ARMY,  WASHINGTON,  D.  C. 

INSTRUCTIONS. 
Hough's  printing  barometer. 

The  paper  on  the  cylinder  to  the  ri^ht,  and  the  strips  on  which  the  record  is  printed,  are 
changed  every  day  at  noon. 

The  paper  on  the  cylinder  to  the  left  is  changed  at  12  m.,  on  the  1st  and  15th  of  each 
month  of  30  days,  and  on  the  Ist  and  16th  of  each  month  of  31  days. 

For  the  daily  record: 

1.  Date  the  papers,  across  the  end  of  the  small  strip  and  on  top  of  the  cylinder  record. 

2.  Remove  the  old  record  from  the  cylinder  (on  the  left)  by  drawing  back  the  pencils 
from  the.  cylinder,  and  holding  them  back  by  means  of  the  small  brass  wire  between  them, 
and  raising  the  spring-clamps. 

3.  Pnt  on  the  new  paper  in  the  same  position,  letting  the  lower  margin  rest  upon  the 
shoulder  on  the  cylinder,  and  replace  the  spring-clamps. 

4.  On  the  side  of  the  clock  is  a  small  cylinder,  around  which  is  wound  a  cord  which  re- 
volves the  record  cylinder.  Revolve  this  small  cylinder  to  the  left,  which  M'ill  wind  up  the 
cord  and  move  the  record  around  to  its  proper  position. 

5.  Allow  the  pencil  to  press  against  it  again,  by  letting  go  the  small  brass  wire  which 
holds  it.  The  pencil  is  adjusted  to  the  proper  horizontal  line  by  the  set-screws  on  the  ver- 
tical shaft.     (Adjust  the  pencil  of  the  15-dny  record  in  the  saqpe  manner.) 

6.  At  the  time  the  small  cylinder  ia  revolved,  (see  4,)  the  carriage  on  which  the  figures 
are  printed  is  carried  back  to  its  starting  position  on  the  left ;  to  remove  the  slip,  loosen  the 
set-screws  in  the  middle  and  at  each  end,  when  the  old  record  will  drop  out. 

7.  Lay  the  now  strip  down,  place  a  small  strip  of  clean  paper,  three-fourths  of  an  inch 
wide,  on  the  upper  margin,  and  on  top  of  this  a  piece  of  carbon  paper  the  size  of  the  record  ; 
then  invert  the  carriage,  and,  holding  the  strips  together,  place  them  in  the  slots  of  the 
carriage,  tighten  the  set«screws,  let  the  carriage  hang  down,  and  slide  it  to  the  right,  until 
one  inch  of  it  has  passed  the  type,  then  fanten  it  to  the  cord  with  the  set-screw. 

8.  If  the  types  become  misplaced  they  should  be  adjusted  by  revolving  the  type-wheels 
until  the  proper  figures  are  in  front ;  adjust  the  weight  to  the  striking  lever  by  moving  it  to 
the  right  or  left,  and  the  leather  on  the  printing  lever  by  the  set-screws. 

9.  The  batteries  should  bo  examined  daily,  and  all  points  of  contact  kept  clean. 

10.  Compare  with  standard  barometer  daily,  and  write  the  error  (if  any)  on  the  back  of 
the  record,  which  should  be  carefully  traced  with  black  ink. 

11.  To  change  the  J  5-day  record  remove  the  paper  by  loosening  the  spring-clamps;  place 
the  new  paper  in  the  same  position,  with  the  lower  margin  resting  upon  the  ledge  on  the 
cylinder,  and  fasten  with  the  spring-clamps. 

12.  Take  hold,  with  the  left  hand,  of  the  toothed-wheel,  around  the  vertical  shaft  of  which 
is  wound  the  cord  which  revolves  the  15-day  cylinder,  at  the  same  time  draw  the  right  end 
of  the  horizontal  lever  (which  fits  in  an  eccentric  on  the  side  of  the  clock  and  allows  the 
toothed-wheel  to  move  one  tooth  each  hour)  from  the  eccentric,  and  revolve  the  toothed- 
wheel  until  the  record  cylinder  turns  completely  around,  and  let  the  pencil  rest  upon  the 
proper  time-line. 

13.  Wind  the  clock  every  day.  The  weight  which  drives  the  record  portion  of  the  instru- 
ment should  be  wound  as  often  as  it  runs  down,  sometimes  three  or  four  times  daily.  Great 
care  must  be  taken  to  prevent  the  weight  from  reaching  the  floor. 

Hough's  electric  meteorograph 

records  barometer  and  wet  and  dry  thermometers,  the  barometer  being  in  the  room  and  the 
thermometers  in  a  louver-boarded  box  outside,  and  connected  to  the  marking-lever  by  pla- 
tinum wires.  To  change  the  record,  (which  should  be  done  at  noon  on  the  Ist  and  15tn  of 
each  month) — 

1.  Remove  the  old  record  by  drawing  ont  the  thumb-tacks. 

2.  PlacH  the  new  record  in  the  same  position,  resting  the  lower  edge  of  it  upon  the  flange 
on  the  cylinder,  and  replace  the  thumb-tacks  to  hold  it. 

3.  Take  hold  of  the  toothed-wheel,  on  the  axle  of  which  is  wound  the  cord  which  turns 
the  cylinder,  and  with  the  right  hand  draw  ont  the  set-screw  from  the  eccentric  on  the  side 
of  the  clock,  by  lowering  of  which  the  toothed-wheel  will  be  allowed  to  revolve,  wind  up 
the  cord  with  this  wheel  until  the  record  cylinder  makes  an  entire  revolution,  let  the  record- 
ing point  impinge  upon  the  proper-time  line,  and  fasten  the  cylinder  by  replacing  the  set- 
screw  in  the  eccentric. 

The  instrument  records  three  times  each  hour,  once  for  the  barometer  and  once  for  each 
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thermometer ;  the  barometer  recording  as  the  lever  is  moving  upward,  and  the  thermometeis 
recording  as  it  moves  downward. 

4.  The  batteries  should  be  inspected  daily,  and  contact  points  kept  clean. 

5.  Compare  with  standard  barometer  every  time  the  record  is  changed,  and  note  the  dif- 
ference (if  any)  on  the  back  of  the  record.  The  barometer  is  adjusted  by  raising  or  lowering 
the  contact  point  along  the  rod  which  moves  by  the  side  of  the  barometer.  The  thermom- 
eters are  aajusted  to  any  desired  point,  giving  sufficient  room  for  the  variations  of  tem- 
perature. ^ 

HougK't  electric  barometer, 

1.  The  record  is  changed  at  12  m.  on  the  1st  and  15th  of  each  month.  (If  the  month  has 
31  days  change  on  the  16th.) 

2.  Take  out  the  thumb-tack  and  remove  the  old  record. 

3.  Place  the  new  paper  in  position,  resting  the  lower  edge  of  it  upon  the  flan^  on  the 
cylinder,  and  replace  the  thumb-tack  to  hold  it. 

4.  Take  hold  of  the  toothed-wheel,  on  the  axle  of  which  is  wound  the  cord  which  taraa 
the  cylinder,  and' with  the  right  hand  draw  back  the  horizontal  lever  from  the  eccentric  on 
the  side  of  the  clock,  which  will  allow  the  toothed-wheel  to  revolve,  wind  up  the  cord  with 
this  wheel  until  the  record  cylinder  makes  one  complete  revolution.     See  that  the  recording 

1)oint  impinges  upon  the  proper- time  line,  and  fasten  the  cylinder  by  replacing  the  horixontu 
ever  upon  the  pin  on  the  eccentric    The  instrument  should  record  once  every  hour. 

5.  Inspect  the  batteries  daily  and  see  that  the  contact  points  are  kept  clean. 

6.  Compare  with  standard  barometer  every  time  the  record  is  changed  and  note  the  differ- 
ence (if  any)  on  the  back  of  record.  The  barometer  is  adjusted  by  raising  or  lowering  the 
nut,  which  carries  the  contact  point,  on  the  rod  which  moves  vertically  by  the  side  of  the 
barometer. 

Peelor's  harometer, 

1.  Date  the  paper,  and  change  the  record  daily  at  12  m. 

2.  See  if  the  pointer  is  being  driven  into  the  paper ;  if  so,  wait  until  it  is  oat ;  then  re- 
move the  elastic  bands  from  the  ends  of  the  cylinder,  letting  go  the  old  record,  which  re- 
move. 

3.  Place  the  new  record  .on  the  cylinder,  with  the  top  of  the  paper  to  the  right,  and  re- 
place the  elastic  bands  to  fasten  the  paper. 

4.  Revolve  the  cylinder  (which  is  held  by  a  ratchet)  in  either  direction,  until  the  needle 
points  to  the  proper  hour  on  the  paper. 

The  vertical  rod  holding  the  needle  is  balanced  by  the  weights  on  the  lower  end  of  rL 
The  barometer  is  adjusted  oy  means  of  a  set  screw  on  top  of  the  upper  end  of  the  box  whidi 
holds  the  siphon  barometer.  The  instrument  should  be  comparea  with  the  standard  everr 
fifteen  days,  and  the  difference  noted  on  the  back  of  the  record. 

wad's  barometer 

consists  of  a  horizontal  lever  working  on  a  knife-edge  at  its  center,  to  the  rig'ht  end  at 
which  is  suspended  the  barometer.  The  lowerend  of  the  barometer  is  suspended  in  a  cisteis 
of  mercury.  The  barometer  is  balanced  by  a  weight  on  the  left  end  of  lever,  and  bj 
another  lever  projecting  slightly  from  the  perpendicular  with  another  weight.  Perpendicu- 
lar to  the  first  lever  is  a  long  arm  carrying  a  point,  which  hangs  before  the  paper,  (the  paper 
being  carried  vertically  from  one  roller  to  another,)  and  which  is  driven  into  the  paper  once 
every  ten  minutes  by  the  action  of  the  magnets,  the  contact  being  made  through  the  clock. 
The  paper  should  be  marked  each  day  with  the  time  and  height  of  barometer  as  compared 
with  the  standard,  and  at  the  end  of  each  month  cut  off  and  properly  ruled. 


Beck'' 8  **  aneroid  barometer. 


It 


1.  Date  the  paper,  and  change  the  record  every  Monday  at  12  m. 

2.  Remove  the  cylinder  which  holds  the  paper,  by  lifting  it  upward  and  to  the  left. 

3.  Remove  the  old  record  from  the  cylinder,  by  loosening  the  spring-clamps. 

4.  Put  on  the  new  paper  so  the  lower  edge  of  it  rests  upon  the  upper  side  of  the  lower 
spring-clamp. 

5.  Replace  the  cylinder  so  that  the  cogs  on  the  lower  margin  of  it  will  fit  in  the  endk« 
screw  and  the  brass  marker  will  point  to  the  proper  hour. 

6.  Adjust  the  marker  to  the  proper  height  on  the  paper,  by  raising  or  lowering  the  banoiH 
eter  with  the  clock-key  through  the  hole  in  the  top  of  the  case. 

7.  Wind  the  clock. 

8.  Compare  with  standard  barometer  every  two  weeks,  and  adjust  the  aneroid  with  the 
clock-key  through  the  hole  in  the  back  of  the  case  until  the  indicator  points  to  the  proper 
position. 
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Photographic  barometer 

consists  of  a  slate  slab  on  which  is  placed  a  dark  chamber.  In  this  dark  chamber  is 
a  photograph  lens  and  a  cylfnder  on  which  is  placed  the  prepared  paper  and  which  is 
revolved  by  clock-work  once  in  forty-eight  hours.  The  barometer  is  placed  so  that  the  upper 
end  stands  in  front  of  a  lighted  lamp,  the  light  being  concentrated  and  thrown  upon  the 
photograph  lens  by  a  powerful  condensing  lens. 

Photographic  thermometers 

consist  of  a  dark  chamber  and  lens,  same  as  in  the  barometer.  The  thermometers  (wet 
and  dry)  are  long  and  the  bulbs  are  outside  the  room,  the  upper  end«  standing  before  the 
photograph  lens.  The  light  is  placed  in  front  and  reflected  back  by  means  of  mirrors.  The 
thermometers  are  adjusted  to  the  proper  height  by  m^ns  of  a  screw  standing  between  them. 
The  records  are  changed  in  exactly  the  same  manner  both  on  barometer  and  thermometers, 
viz: 

1.  The  ordinary  photograph  waxed  paper  is  used  as  furnished. 

2.  Is  bathed  in  a  solution  of  potassium  for  three  hours,  of  (he  following  proportions : 

Iodide  potassium,  grains 583.5 

Bromid^potassium,  grains 417.5 

Distilled  water,  ounces 40 

3.  It  is  then  made  sensitive  by  floating  /or  ten  minutes  on  a  nitrate  of  silver  solution — 

Nitrate  of  silver,  grains 300 

Glacial  acetic  acid,  drachms 2 

Distilled  water,  ounces - 20 

4.  Wash  twice  in  distilled  water  and  dry  in  a  dark  Q>om,  when  it  is  ready  to  be  placed  on 
the  cylinder  in  the  photographic  dark  chamber.  ^ 

5.  Supposing  a  record  to  be  already  on,  to  remove  it'first  darken  the  room,  then  raise  the 
cover  of  dark  chamber,  lift  off  of  the  cylinder,  and  place  in  a  dark  box  for  the  purpose  of 
carrying  it  to  the  dark  room.  ; 

6.  Make  a  saturated  solution  of  gallic  acid  in  alcohol  and  dilute  it  two-thirds  with  water. 
Float  the  record  on  this  solution  until  developed,  then  carefully  wash. 

7.  Fix  with  hyposulphite  of  soda. 

Gibbon's  electric  self-recording  anemometer. 

Near  the  top  of  the  post  on  which  the  anemometer  is  fixed,  place  two  screws  '*c"  and 
"  d,"  (Fig.  1 ;)  to  each  of  these  screws  fasten  the  wires  separately,  (the  insulated  wire  to 
one,  and  the  naked  wire  to  the  other, )  leaving  just  sufficient  of  the  tipper  end  of  each  wire 
to  reach  t^  the  outside  ends  of  the  contact  l)ar8  **a"  and  *'b,"  to  which  securely  fasten 
with  the  binding  screws — taking  great  care  not  to  loosen  the  insulating  attachment  "  g." 
Then  pass  the  lower  ends  of  the  wire  down  the  post,  over  the  roof,  and  down  the  side  of  the 
house  (securing  so  the  wind  will  not  sway  them)  to  the  top  of  the  office  window  ;  pass  them 
in  through  two  small  holes  (where  the  sash  and  shutters  will  not  injure  them)  and  down  the 
inside.  In  crossing  the  roof  it  is  well  to  fasten  them  between  two  wooden  strips,  one  on 
top  of  the  other.  One  wire  should  then  go  to  the  screw  cup  "h,"  (Fig.  II,)  and  the  other 
to  one  pole  of  the  battery  at  *M,"  then  from  the  other  pole  *'  m  '*  of  tne  battery  run  a  wire 
to  the  screw-cup  **k,"  when  the  circait  is  completed,  and  the  armature  will  be  closed  once 
for  each  mile  the  wind  travels. 

Particular  care  must  be  taken  that  all  of  the  connections  are  tight. 

For  putting  on  the  paper : 

Place  the  cylinder  '*  s  "  on  a  table  in  front,  with  the  screw  "  r  '*  to  the  left  hand  ;  place 
the  paper  on  the  cylinder  with  the  top  of  it  from  the  screw.  Let  the  line  marked  12  m. 
(noon)  come  on  the  line  marked  on  the  cylinder,  and  place  a  small  rubber  band  on  each 
end.    The  lines  on  each  end  of  the  paper  wiU  then  exactlv  coincide. 

Place  the  cylinder  **&"  in  its  position,  so  that  the  end  on  which  there  is  no  screw  *'t " 
will  be  close  up  to  the  post  on  which  it  rests.  Slide  the  small  sliding- bar  *'  n  "  on  the  hori- 
zontal bars  **o,  o,"  until  it  fits  on  the  ends  of  the  screw -axle  **r ;"  then  revolve  the  cylin- 
der until  the  pencil  will  rest  on  the  end  of  the  upper  line  marked  12  m.,  and  tighten  the 
thumb-screw  "n." 

Much  care  must  be  taken  in  adjusting  the  armature  spring,  so  that  it  will  not  be  too 
strong  for  the  magnet,  and  still  strong  enough  to  draw  back  the  pencil  in  a  straight  line. 

The  mark  for  the  record  should  be  a  little  less  than  one-eighth  of  an  inch  Ume^  and  never 
more  than  this.  This  is  arranged  by  moving  the  armature  set-screw  P,  until  the  pencil 
points  to  the  line  marked  12  m.  Then  move  tne  magnets,  by  means  of  the  adjusting  screw 
Q,  until  the  mark  is  the  proper  length. 

The  pencils  should  be  kept  pointed  enough  to  give  a  clear  and  distinct  mark. 


676  REPORT  OF  THE  SECRETARY  OF  WAR. 

Use  No.  3  pencils. 

The  clock  should  he  wound  every  day,  when  the  record  is  changed. 

The  record  should  be  changfed  daily,  at  12  o'clock,  noon. 

Note. — For  the  instructions  referred  to,  see  Istructions  to  Observer-Sergeant*. 

Gihbon^a  electrical  anemometer  and  anemoscope 

consists  of  the  anemometer  above  described,  for  showinf!^  the  velocity  of  wind,  with  the 
cylinder  made  two  and  one-half  inches  longer,  on  the  right  end  of  which  is  printed  the 
direction  of  the  wind  once  every  five  minutes.  The  magnets  consist  of  four  single  coils 
placed  in  front  of  the  cylinder  and  connected  with  the  vane  on  roof  of  building  by  means  of 
four  wires.  To  the- armatures  which  lay  on  the  sides  of  the  coils  ara  attached  levers,  on  the 
ends  of  which  are  types  which  print  tl\e  direction  of  the  wind  once  every  five  minntes,  (<hi 
some  of  the  instruments,  on  others  the  direction  is  given  once  in  every  mile  the  wind  travels,) 
the  contact  being  made  through  the  clock.  The  paper  for  the  record  is  changed  exactly  as 
on  the  anemometer  before  described,  and  the  marking  points  and  types  adjusted  to  the  proper 
position  by  meanfr  of  the  set-screw  on  the  right,  which  moves  all  the  magnets  at  once,  all 
being  fastened  upon  one  plate. 

Beckys  anemometer, 

1.  Date  the  paper. 

2.  Raise  the  helices  from  the  cylinder  by  means  of  the  brass  handle  between  them,  ]oos«fi 
the  cylinder  shaft  from  the  clock  by  means  of  the  capstan-screw  between  the  cylinders  and 
clock. 

3.  Take  off  the  old  record  by  pressing  the  spring-clamps  which  hold  the  paper. 

4.  Place  the  new  paper  around  the  cylinder  with  the  side  marked  **  Direction "  to  the 
right,  let  the  small  point  in  the  center  of  cylinder  pierce  tlie  crossed  lines ;  draw  the  otJbs 
end  tiprht  and  regular  and  fasten  by  spring-clamps. 

5.  Wind  Ae  clock. 

6.  Set  the  cylinder  in  its  proper  position  by  revolving  it  until  the  stylus  between  the 
helices  points  to  10  o'clock  a.  m.,  then  fasten  the  cylinder  by  revolving  the  capstan-screw. 

7.  By  means  of  the  small  brass  lever  press  the  helices  down  upon  the  paper. 

8.  The  pressure  of  the  helices  is  regulated  by  moving  the  small  brass  weights  to  or  froai 
them. 

9.  To  adjust  the  direction  helices,  loosen  the  brass  nut  on  the  vertical  rod,  raise  the  pieci 
to  which  is  attached  the  ball  and  socket  joint,  and  adjust  the  helix  by  revolving  it,  as  tiK 
same  time  adjusting  direction  plate  indicator  on  the  lower  end  of  the  vertical  rod,  lower  it 
again  and  make  fast  the  brass  nut. 

10.  The  velocity  is  adjusted  in  the  same  manner.  They  both  need  adjusting  but  oia 
unless  disturbed. 

Wild's  anemometer^  anemoscope^  and  rain-gauge 

consists  of  an  apparatus  for  measuring  the  direction  and  velocity  of  the  wind  and  tk 
amount  of  raiu-fall,  having  a  horizontal  shaft  to  which  is  attached  points  carrying  eifli 
small  friction- wheels,  corresponding  to  the  eight  cardinal  points  of  the  compass  ;  the  wheel 
which  corresponds  to  the  point  from  which  the  wind  is  blowing  is  continually  pressed  agaisss 
the  paper  by  a  cam  upon  a  shaft  revolved  by  a  vane  upon  the  roof  of  the  building.  On  tht 
same  horizontal  shaft  is  a  slide  to  which  is  attached  a  point  for  recording  the  amount  of  rase* 
fall ;  the  water  being  conducted  from  the  gauge  on  the  roof  of  the  building  to  the  water- whe«l 
which  revolves,  drawing  the  slide  to  the  left ;  once  every  ten  minutes  the  armature  is  a- 
tracted  by  the  magnets,  (the  contact  being  made  through  the  clock,)  driving  the  point  on 
the  slide  through  the  paper,  at  the  same  time  letting  go  the  spring  which  draws  the  sU^« 
and  the  slide  falls  back  to  its  original  position,  the  distance  from  which,  to  the  hole  made, 
showing  the  number  of  liters  of  water  fallen  during  the  preceeding  ten  minutes. 

The  velocity  of  wind  is  registered  in  precise\y  the  same  manner  as  the  rain-fall,  the  maii* 
ing  point  being  drawn  to  the  left  by  a  vertical  shaft  connected  to  the  Robinson  hemispbeii* 
cal  cups  on  the  roof  of  the  building  ;  the  distance  from  the  fiducial  line  (marked  bv  a  fise^ 
point)  to  the  hole  made,  showing  the  number  of  miles  the  wind  traveled  in  the  precediof 
ten  minutes. 

The  paper  is  drawn  from  one  roller  to  another,  and  should  be  recorded  and  compared  as  oo 
the  hygrometer  and  thermometer. 

Once  each  day  the  time  and  date  should  be  marked  on  the  paper  opposite  the  record  made 
at  that  moment. 

Draper^s  anemoscope. 

1.  Date  the  paper,  and  change  the  record  daily  at  noon. 

2,  Draw  out  the  wire  to  which  is  fastened  the  rubber  spring  which  drives  the  pencil ;  re- 
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move  the  cylinder,  by  raising  with  one  hand  the  vertical  shaft  (ontside  the  case)  about  one 
inch  ;  then  raise  the  cylinder  and  lift  it  clear  of  the  lower  socket,  and  by  again  lowering  take 
it  ont. 

3.  Remove  the  old  record,  by  raising  the  spring-clamp  and  sliding  the  paper  off  the  lowor 
end  of  the  cylinder. 

4.  Place  some  paste  along  the  back  side  of  left  margin  of  the  new  record  paper ;  wrap  it 
around  the  cylinder,  and  press  the  edges  together  closely. 

5.  Slide  the  paper  up  under  the  spring-clamp,  until  the  left  side  of  the  clamp  is  in  a  line 
with  the  left  margin  of  the  paper  at  the  point  marked  **  North.  " 

6.  Raise  the  vertical  shaft ;  place  the  cylinder  in  its  proper  position,  and  let  the  shaft 
down  ;  then  revolve  the  cylinder  until  the  axle  on  top  of  it  slips  into  the  notch  cut  for  it  in  the 
shaft. 

7.  WTnd  the  clock,  whitfh  will  raise  the  weight  with  marking  point  to  top  of  cylinder,  and 
to  the  line  marked  J 2  m. 

8.  Put  in  a  piece  of  No.  2  lead  one  inch  long,  and  replace  the  spring  which  presses  it, 
taking  care  that  the  pencil  points  to  the  proper- time  line  on  the  paper. 

Draper's  anemometer  for  force  of  the  wind, 

• 

1.  Date  the  paper,  and  change  the  record  at  12  m.  daily. 

2.  Draw  out  the  wire  which  drives  the  pencil ;  remove  the  old  record  by  raising  the  spring- 
clamps  which  hold  the  paper  to  the  carriage. 

3.  Place  the  new  paper  in  the  place  from  which  the  old  one  was  removed,  taking  care  to 
adjust  it  so  the  pencil  will  press  directly  upon  the  lower  line  on  the  right  end  of  the  paper. 

4.  Wind  the  clock,  which  will  draw  the  carriage  to  the  right,  drawing  until  the  pencil 
presses  upon  the  intersecting  lines  marked  12  m.  and  the  lower  line  of  the  paper. 

5.  Replace  the  wire  which  pushes  the  lead  against  the  paper.     Use  No.  3  lead. 

Draper's  anemometer  for  velocity  of  the  wind. 

1.  Date  the  paper,  and  change  the  record  daily  at  12  m. 

2.  Draw  out  the  wire  which  pushes  the  lead  against  the  paper ;  remove  the  old  record,  by 
raising  the  spring-clamps  which  hold  it  to  the  carriage. 

3.  Place  tne  new  paper  in  the  place  from  which  the  old  one  was  removed  ;  let  the  lower 
edge  of  the  paper  rest  upon  the  points  in  the  carriage,  (which  should  always  be  adjusted  so 
the  pencil  when  down  will  strike  on  the  lower  line. ) 

4.  Wind  the  clock — which  will  draw  the  carriage  to  the  right — until  the  pencil  rests  upon 
the  proper  vertical  time  line. 

5.  Replace  the  wire  which  pushes  the  lead  against  the  paper.    Use  No.  2  lead. 

Draper's  rain-gauge. 

1.  Date  the  paper,  and  change  the  record  daily  at  12  m. 

2.  Hold  the  carriage  back  from  the  pencil,  and  remove  the  old  record  by  raising  the  spring- 
clamps  which  hold  it  to  the  carriage. 

3.  If  there  has  been  rain  since  the  noon  previous,  and  water  remaining  in  the  suspended 
reservoir,  remove  it  by  means  of  a  siphon. 

4.  Place  the  new  paper  in  the  same  place,  and  let  the  pencil  point  to  the  upper  line. 

5.  Wind  the  clock — which  will  draw  the  carriage  to  the  right — until  the  pencil  rests  upon 
the  upper  horizontal  line  and  the  proper  vertical  time  line. 

6.  Adjust  the  pencil  to  make  a  very  light  line,  afterward  to  be  traced  with  ink.  The 
amount  of  water  should  be  measured  by  the  hand-gauge  every  two  weeks,  and  the  spring-bal- 
ance adjusted  by  screwing  it  up  or  down. 

Beckley's  rain-gauge. 

1.  Date  the  paper,  and  change  the  record  daily  at  12  m. 

2.  Press  the  spring  which  holds  the  pencil  back  from  the  record,  and  lift  off  the  cylinder 
with  the  old  record  on  it. 

3.  Remove  the  old  record  by  loosening  the  spring-clamps. 

4.  Place  the  new  record  on  the  cylinder  with  the  lower  edge  resting  on  the  lower  spring- 
clamps. 

5.  Wind  the  clock  by  turning  the  cylinder  shaft  to  the  left.  If  any  water  remains  empty^ 
it  out  by  reversing  the  top  portion  of  the  reservoir. 

6.  Place  the  cylinder  witn  new  record  on  its  shaft,  letting  the  pencil-point  rest  upou  the> 
upper  horizontal  line  and  the  proper-time  line. 

7.  Start  the  clock  by  turning  the  large  thumb-screw  over  the  clock. 

8.  W^hen  rain  has  fallen  trace  the  record  with  ink. 

9.  Adjust  the  pencil  by  means  of  the  small  set-screw  over  it. 
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Paper  F. 

LIST  OF  THE  GREAT  STORMS,  HURRICANES,  AND  TORNADOES  OF  THE 
UNITED  STATES.  PREPARED  BY  I.  A.  LAPHAM,  ASSISTANT  TO  THE  CHIEF 
SIGNAL-OFFICER,  UNITED  STATES  ARMY. 

1635.  Aug.  15. — A  violent  storm  or  hurricane  did  much  damage  in  New  England. — (Dwi^ht.) 
1678. — ^A  bark  cast  away  on  Lake  Ontario  in  November — the  first  lake  disaster. — (Hen- 
nepin. )  / 
1679,  Augr.  26. — ^The  Griffin,  the  first  sail- vessel  on  the  upper  lakes,  encountered  a  aeven 

gale  on  Lake  Huron. — (Hennepin.) 
Sept. — The  Griffin  lost  on  one  of  the  upper  lakes. — (Hennepin.) 
Oct.  1,  4. — Voyagers  driven  ashore,  on  tne  west  coast  of  Lake  Michigan,  by  stress  of 

weather. — (Hennepin. ) 
1692,  March  4. — A  furious  storm  of  wind  and  rain  at  New  Haven,  Connecticut — (Am.  Joor. 

Sci.,42,  p.  399.) 
March  13. — Another  storm  at  New  Haven. — (Ibid.) 
1697,  Oct.  18.— Hurricane  in  Maryland,  Delaware,  in  Philadelphia,  &e. — (Tr.  Am.  Phil.  Soc, 

i,p.350.) 
1699. — A  severe  hurricane  in  South  Carolina. — (Draper  ;  Blodget,  p.  397.) 
1700,  Sept.  16. — Storm  at  Charleston,  South  C^arolina.— -(Ramsay,  Hist.,  2,  p.  314  ;    Blodget, 

Clim.,  p.  397.) 
1713,  Sept.  16, 17. — Hurricane  at  Charleston,  South  Carolina.— (Ramsay,  p.  314 ;  Blodget,  p. 

397.) 
1717,  Feb.  18,  24  (O.  S.)— Great  snow-storm  in  New  England. 

1723. — A  very  destructive  hurric^ane  at  New  Orleans,  Louisiana. — (Barton  ;  Blodget,  p.  397.) 
1728,  Sept.  14. — A  great  storm  at  Charleston,  South  Carolina. — (Hewat;  Ramsay,  p.  314; 

Blodget,  p.  397.) 
1751.  March  12. — A  violent  tempest  in  New  England. 
1752. — Hurricane  at  Charleston,  South  Carolina,  early  in  September. — (Chalmers's  Weather 

of  South  Carolina;  Blodget, p. 397.) 
Sept.  15. — The  second  hurricane  in  this  month  at  Charleston,  South  Carolina. — (Prio- 

leau  ;  Chalmers ;  Ramsav,  p.  314  ;  Blodget,  p.  397.) 
1754,  Oct.  24.— A  great  storm  in  New  England,  with  heavy  rains. — (Smith  ;  Mass.  Agr.  Rep., 

1854,  p.  38.) 
1756. — Saint  Simon's  Island,  Georgia,  flooded  during  a  storm. — (Lyell,  2d  Visit,  1 ,  p.  253; 

Blodget,  p.  397.) 
1757,  Oct. — A  hurricane  from  West  Florida,  to  Boston. — (Investigated  by  Benjamin  Frank- 
lin ;  Volney's  View,  p.  196.) 
1761,  May  2. — A  tornado  at  Charleston,  South  Carolina,  at  2^  p.  m. — (Am.  Register;  Fid- 

dington,p.  97.) 

1769,  Sept.  8. — A  tempest  in  New  England. 

1770,  Oct.  19. — A  tempest  in  New  England. 

1771,  Feb.  8.— A  storm  at  Philadelphia,  Pennsylvania,  with  very  high  tide. — (Tr.  Am.  PhiL 

Soc,  1,  p.  179.) 

1772,  Aug.  31  to  Sept.  3. — Hurricane  in  Louisiana. — (Gnyarre;  Blodget,  p.  397.) 

1773,  Aug.  14. — A  very  destructive  hurricane  in  Eastern  Massachusetts. — (Tr.  Am.  Phil.  Soc., 

2,  p.  137.) 

1778,  Aug.  18. — A  violent  tempest  in  New  England. 

Oct.  7, 10. — Storm  at  New  Orleans,  Louisiana. — (Golver ;  Guyarre  ;  Blodget,  p.  397.) 

1779,  Ang.  18. — Hurricane  at  New  Orleans.— (Dunbar  iuTr.  Am.  Phil.  Soc.,  6,  p. 53;  GuyarrK 

Blodffett,  p.  397.) 
Oct.  7,  To. — Storm  in  Lower  Louisiana.   Very  high  sea. — (Guyarre ;  Blodget,  p.  397.) 

1780,  May  19.— Was  known  as  the  **  dark  day**  in  Northern  States  and  Canada. — (Thomp- 

son*s  Vt.,p.  16.) 
Aug.  24. — Storm  in  Louisiana. — Guyarre ;  Blodget,  p.  397  ;  Dunbar  in  Tr.  Am.  Phil. 

Soc.,  6,  p.  53.) 
Oct.  3,  5. — Hurricane  in  Jamaica.  Cuba,  Florida,  &c — (Redfield,  Am.  Joiur.,31,  p. 
120,  andii,  2,  p.  323;  Blodget,  p.  397.) 
1783,  Oct.  14.— A  severe  storm  on  Lake  Erie.— (Tr.  Am.  PhiL  Soc.,  3,  p.  63.) 
1787,  Aug.  15.— Five  tornadoes  in  different  States  on  this  day. — (Butler;  Atmos.  Syst.,  p.  333.) 
1794,  June  19.— Tornado  at  Northford,  Connecticut. — (Maltby  in  Am.  Jour.  Sci.,  39,  p.  384.) 
1797,  September. — Storm  at  Charleston,  South  Carolina. — (Drayton ;  Blodget,  p.  397.) 
1804,  Aug.  19. — A  violent  tempest  from  the  southwest  in  New  England. 

Sept.  3,  9.— Storm  at  Charleston,  7th;   Norfolk,  8th;   Boston,  9th.— (Redfield,  Am. 
Jour.  20,  p.  42,  and  31,  p.  124 ;  Chart,  No.  v ;  Ramsay ;  Drayton ;  I^ell ;  Blodget,  p. 
397;  Piddington.) 
Oct.  9, 10. — Very  extensive  storm  in  New  England. 
1806,  Sept.  19. — Tempest  at  South  Hadley,  Massachusetts. 
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1809,  Jan. — Violent  stonn  over  great  part  of  the  country. ~ (Dewey  in  N.  Y.  Re^.  Rep.,  1849, 

p.  235.) 
May  28.~Tomado  at  Cincinnati,  Ohio,  &c— (Drake:  Blodf^t,  p.  403;  Butler,  p.  310.) 

1810,  Jan.  19.~Known  as  the  *'  cold  Friday  "  in  the  Northern  States. 

1811,  Feb.  2. — A  great  snow-storm  in  Now  England  ;  continued  three  days. 

Sept.  10. — Hurricane  on  the  Atlantic  coast,  called  "  the  Cuba  hurricane." — (Redfield, 
Am.  J.,  ii,  2,  p.  186;  Piddington,  p.  313;  Niles*8  Register;  Blodget,  p.  398  and 
403;  Barton.) 

1812,  Aug. — Hurricane  at  mouth  cf  the  Mississippi. — (Drake  ;  Blodget,  p.  398.) 

1813,  July  15. — A  tornado  in  New  York. 

Aug.  27. — Hurricane  at  Charleston,  South  Carolina. — (Niles*s  Register ;  Blodget,  p. 
398.) 
1814, July  ]. — Hurricane  at  Charleston,  South  Carolina. — (Niles's  Register;    Blodget,  p. 
398.) 

1815,  Sept.,  18, 24. — Hurricane  in  New  England  States. — (Farrar ;  Am.  Phil.  Trans. ;  Beck, 

Am.  J.,  l.p.  :kJ9;  Darling,  Am.  J., 42,  p.  243;  Piddington,  p.  3;  Redfield,  Am.  J., 
20,  p.  42;  Blodget,  p.  398.) 

1816,  late  in  November. — Schooner  Hercules  wrecked  in  a  storm  on  Lake  Michigan. — (School- 

craft Nar.,  p.  393.) 

1819,  July  26. — Excessive  rain-storm  at  Catskill,  New  York. — (Am.  J.,  4,  p.  124.) 
Nov.  9. — A  very  dark  day  on  the  upper  lakes,  Detroit,  Green  Bay,  &c. 
Steamboat  Walk-in-the-Water,  first  on  the  lakes,  lost  at  Fisherman's  Point. 

1820,  June  20,21. — Violent  storm  on  Lake  Superior. — (Schoolcratt  Nar.,  p.  149.) 
July  1. — Storm  on  Lake  Superior. — (Schoolcraft  Nar.,  p.  191.) 

Sept.  9. — A  gale  of  wind  at  Mackinac. — (Schoolcraft  Nar.,  p.  403.) 

1821,  Sept.  1, 4.— Storm  on  Atlantic  coast.— (Redfield,  Am.  J.,  20,  p.  20,  and  31 ,  p.  126 ;  Chart 

No.  viii ;  Piddington  ;  Blodget,  p.  398 ;  Barton. ) 
Sept.  9. — Tornado  at  Warner,  New  Hampshire,  at  5  p.  m.    Two  others  same  day. — 
(Hubbard,  Am.  J.,  35,  p.  233.) 

1822,  Aug. — Storm  on  the  coast  of  the  Carolinas. — (Blodget,  p.  398.) 

1823,  May. — Tornado  at  Natchez,  MissiHsippi.— (E.  Loomis,  Am.  J.,  43,  p.  2H9.) 

June  19.— Tornado  at  lyiorgan,  Ohio,  at  9^  a.  m. — (Loomis,  Am.  J.,  43,  p.  298  ;  But- 
ler, p.  318.) 

Sept.  18,20. — Storm  on  Lake  Superior. — (Keating  ;  Long's  Ex.,  2,  p.  182  and  186.) 
1824.— Hurricane  at  Saint  Simon's  Island,  Georgia.— (Lyell ;  2d  Vis.,  2,  p.  253.) 

May. — Tornado  at  Natchez,  Mississippi. — (E.  Loomis,  Am.  J.,  43,  p.  298.) 
1B25.  Oct.  7  — A  storm  and  great  fire,  Mirimichi  River,  New  Brunswick.—  (Am.  J.,  36,  p.  55.) 

1826,  June  28. — Hurricane  on  the  White  Mountains,  New  Hampshire. — (Am.  J.  Sci.,  Vol. 

15,  p.  220.) 
Aug.  27. — Hurricane  on  the  White  Mountains,  New  Hampshire.    Willey  family  de- 
slrroyed.— ^Am.  J.,  15,  p.  219.) 

1827,  April  12. — A  storm  from  Upper  Mississippi  to  Vermont,  uprooting  trees,  &c. — (Hil- 

dreth,  Am.  J. ,  14,  p.  63.  ) 
Aug.  17,  27. — Hurricane  at  Charleston  24th  ;  New   York,  27th.— (Redfield,  Am.  J., 

31 ,  p.  123  ;  Chart  No.  iii ;  Blodget,  p.  398. ) 
1829. — A  storm  on  the  Rio  Grande,  Texas^causing  inundations. — (Bousignes  ;  Lieutenant 

Webster;  Blodget,  p.  398.) 
830,  March  30.— Tornado  in  Maury  County,  Tennessee. — (E.  Loomis,  Am.  J.,  43,  p.  298.) 
May  31,  at  midnight— A  tornado  at  Shelbyville,  Tennessee. — (J.  H.  Kain,  Am.  J.,  31, 

p.  252.) 
Aug.  15, 19.— Hurricane,  Saint  Augustine,  Florida,  15th;  Charleston,  16th  ;  New  York, 

17th;  Boston,  18th;  Newfoundland,  19th.— (Redfield,  Am.  J.,  20,  p.  34;  25,  p.  115, 

and  31,  p.  125;  Chart  No.  vi;  Piddington;  Blodget,  p.  398.) 
Aug.  22, 27.— Cape  Hatteras,  &c.— (Redfield,  Am.  J.,  20,  p.  39 ;  25,  p.  115 ;  31,  p.  125 ; 

Chart  No.  ix;  Blodget,  p.  398.) 
Sept.  29,  Oct.  2.  —Storm  on  Atlantic  coast.— (Redfield,  Am.  J.,  31 ,  p.  125 ;  Chart  No.  vii ; 

Blodget,  p.  398.) 
Dec.  5, 6.— Storm  on  Atlantic  coast.— (Redfield,  Am.  J.,  31,  p.  126 ;  Chart  No.  x.) 
1  31,  Jan.  13, 15. — Storm  on  Atlantic  coast.— (Redfield,  Am.  J.,  31,  p.  126 ;  Chart  No.  x.) 
Aug.  10, 18. — Storm  in  Florida,  Louisiana,  i&c. — (Redfield,  Am.  J.,  24,  p.  191,  and  31, 

p.  123;  Chart  No.  ii;  Berlandier;  Blodget,  p.  398  ;  Barton.) 

1832,  May  7.— Tornado  at  Kingston,  Mississippi.— (E.  Loomis,  Am.  J.,  43,  p.  298.) 

1833,  April  11.— Tornado  at  Springfield,  Ohio (E.  Loomis,  Am.  J.,  43,  p.  298.) 

Oct.  12.— Tornado  in  North  Carolina.— (E.  Loomis,  Am,  J.,  43,  p.  293.) 
1634,  Aug.  14.- Tornado  at  Utira,  New  York,  at  4  to  5  p.  m. 

Sept. — Storm  in  Lower  Texas.— (Lopez ;  Bousignes  ;  Lieutenant  Webster,  Survey  of 

Coast  at  Mouth  of  the  Rio  Grande,  ItiAS.) 
1835,  June  19,  at  5  p.m. — Tornado  at  New  Brunswick,  New  Jersey. — (Beck,  Am.  J.,  36,  p. 

115,  and  Bache,  Tr.  Am.  Phil.  Soc.,  5,  p.  421 ;  Hare,  Tr.  Am.  Phil.  Soc,  5,  p.  375,  and 
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1835,  Am.  J.,  32,  p.  153;  Rcdfield,  Am.  J.,  35,  p.  206,  and  41,  p.  69;  PiddiDgtoD, p.  315: 

Blod^et,p.403.) 
June  19. — Tornado  at  Kinderhook,  New  York,  at  4  p.  m. 
June  19. — Tornado  at  Pine  Plains,  New  York,  at  6  p.  m. 
June  19. — Tornado  at  Paterson,  New  Jersey,  17  miles  north  of  New  Brunswick,  SJ- 

p.  m. — (Espy,  Tr.  Am.  Phil.  Soc,  5.,  p.  425.) 
Augf.  12,  iH. — Hurricane  in  Louisiana,  Texas,  and  Mexico. — (Redfield,  Am.  J.,  31,  p. 

124;  Chart  No.  iv;  Berlandier;  Blodget,  p.  378  ;  Piddington  ;  Chart  No.  t.) 

1835,  Nov.  9, 11.— Great  storm  on  Lake  Erie,  &c.— (Redfield,  Tr.  Am.  Assoc,  1854,  p.  209; 

Chart  xi,  and  Am.  J.,  31,  p.  126 ;  Piddington.) 

1836,  Dec.  20. — Storm  on  the  lakes,  &c. — (E.  Loomis,  Tr.  Am.  Phil.  Soc,  7,  p.  126;  Pro- 

Am.  Assoc,  1855,  p.  170 ;  Sur.  Cont.,  vol.  1 1  ;  and  Am.  J.,  40,  p.  34  ;  Redfield,  Pro. 
Am.  Assoc,  154,  p.  208 ;  and  Am.  J.,  ii,  18,  p.  186 ;  Chart  No.  xxvii.) 

1837,  March  18. — A  norfhwest  gale  on  Lake  Michigan.  ^ 
July  25, 26. — A  heavy  storm  on  Lake  Michigan. 

Aug. 21. — Great  gale  and  storm  on  Lake  Ontario;  began  at  7  p.m. — (Doctor  £.  S. 

Marsh.) 
Oct.  3, 12.— Hurricane,  Matamoras,  3d ;  Galveston,  5th ;  New  Orleans,  6th  ;   Mobile, 

7th;  Charleston,  8th. — (Berlandier;  Lopez;  Redfield,  Am.  J.,  ii,  1,  p.  166;  Chart  No. 

15;  Blodget,  p.  398  ;  Piddington;  Chart  No.  xv.) 
Oct.  20,  at  3  p.  m. — Tornado  at  Stow,  Ohio.— (Loomis,  Am.  J..  33,  p.  368.) 

1838,  July  25,  p.  m. — ^Tornado  in  Allegheny  County,  Belfast,  &c,  New  York.--( W.  Gayton. 

Am.  J.,  37,  p.  90.; 
Aug.  30,  between  3  and  4  p.  m. — Tornado  at  Providence  and  Somerset,  Rhode  Island. — 

(Robert  Hare,  Am.  J.,  38,  p.  73  ;  Redfield,  Am.  J.,  43,  p.  263. ) 
Sept. —  Hurricane,  Florida  to  Newfoundland. — (Redfield,  Am.  J.,  35,  p,  206.) 
1639,  May  23.— Tornado  at  Maumee,  Ohio. — (Loomis,  Am.  J.,  43,  p.  298.) 

July  31,  at  noon. — Tornado  at  New  Haven,  Connecticut. — (D.  Olmstead,  Am.  J.,  37, 

p.  340.) 
Dec.  15. — Storm  in  New  Jersey,  Connecticut,  and  New  Hampshire. — (E^dfield,  Am.  J., 

42,  p.  112,  and  ii,  1,  p.  169  ;  Chart  No.  xvi.) 
1840,  March  24, 7  p.  m. — Tornado  at  Mobile,  Alabama.— (E.  Loomis,  Am.  J.,  43,  p.  298.) 
April  23, 4fi  p.  m.— Tornado  at  Marietta,  Ohio.— (S.  P.  Hildreth,  Am.  J..  41 ,  p.  346.) 
May  3, 4^  p.  m.— TornaJo  at  Gallipolis,  Ohio.— (S.  P.  Hildreth,  Am.  J.,  40,  p.  346.) 
May  7,2  p.  m. — A  very  destructive  tornado  at  Natchez,  Mississippi. — (Am.  J.,  iii,2,p. 

98;  Bloderet,p.403;  Loomis,  Am.  J.,  43,  p.  298;  Tooley.) 
Aug.  13.— Storm  at  Woodbridge,  near  New  Haven,  Connecticut. — (Piddington,  p.  315.) 
Sept.  14. — Destructive  thunder-storm  at  Oneida,  Madison,  and  Onondaga,  New  York. — 

(Am.  J.  Sci.,  42,  p.  210.) 

1842,  Feb.  4, 4^  p.  m. — Tornado  at  Mavfield,  northeast  part  of  Ohio.— (Loomis,  Am.  J.,  43,  p. 

298 ;  Tr.  Am.  Phil.  Soc,  vol.  9 ;,  Pro.  Am.  Assoc,  1855,  p.  181 ;  Butler,  p.  318.) 
July  12. — Storm  oflf  Cape  Hatteras,  Washington,  &c— (Johnston's  Physical  Atlas; 
i  Blodget,  p.  400.)  .  V 

!  Storm  on  Gulf  of  Mexico,  Key  West,  Louisiana,  Texas. — (Redfield,  Am.  J.,  ii,  I,  p.  17 ; 

Lopez  ;  Blodget,  p.  399.) 
Sept.  18, 22.— Storm  on  the  Gulf  of  Mexico,r-( Redfield,  Am.  J.,  ii,  1,  p.  15.) 
Oct.  5.— Storm  in  North  Florida,  &c.— (Redfield,  Am.  J.,  ii,  1,  p.  153 ;  Chart  No.  xiH ; 
Blodget,  p.  399 ;  Piddington.) 

1843,  Jan.  12. — Gale  on  Lake  Michigan  at  9  p.  m. 
I  July  28, 29. — Gale  on  Lake  Michigan. 

!  Aug.  8.— Tornado  in  Queen  Anne's  County,  Maryland. 

Aug.  20.— Water-spouts  seen  on  Lake  Michigan,  off  Kenosha. — (Lapham*s  Wiscon- 
sin, p.  77.) 
I  Sep.  24, 27. — Storm  on  Lake  Michigan. 

I  1844,  March  21. — Storm  on  Lake  Michigan. 

I  March  28, 29. — Great  snow-storm  on  Lake  Michigan. 

'  Aug.  4. — Very  destructive  hurricane  at  mouth  of  the  Rio  Grande,  Texas.     Brazos  San- 

i  tiago  destroyed. — (Lopez;  Berlandier;  Blodget, p. 39?.) 

I  Sept.  14. — Hurricane  at  Charleston,  South  Carolina.— (Blodget,  p.  399.) 

Sept.  28. — Storm  and  deep  snow  in  Pennsylvania,  <&c 
Oct.  2.— Storm  on  the  Upper  Lakes. — ( Redfield,  Am.  J.  Sci.,  ii,  2,  p.  316.) 
Oct. 5, 7.—**  The  Cuba  hurricane,"  Atlantic  coast.— (Redfield,  Am.  J.,  ii,  2,  p.  333; 
ChartNo.iv,ii,2,p.  162;  Pro.  Am.  Assoc,  1854,  p.  208:  Chart  No.  xviii;  Pidding- 
ton's  Chart,  No.  xvii ;  Espy ;  Thrasher ;  Blodget,  p.  399. ) 
Oct.  18. — A  storm  on  the  lakes;  hurricane  on  Lake  Erie. — (Redfield,  Am.  J., ii, 2, p. 

321;  Espy, 3d  Rep.) 
Nov.  10.— Gale  at  Buffalo,  New  York. 
1845,  Feb.  4,5. — Storm  in  New  York.— (Dewey.) 
April  1. — Gale  on  Lakes  Michigan  and  Erie. 
April  7. — Snow-storm  on  Lalce  Michigan. 
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1845,  April  10.— Squall  on  Lake  Saint  Clair. 
May  27. — Squall  on  Lake  Erie. 

June  15. — Squall  on  Lake  Michig^an. 

Sept.  4. — Squall  on  Lake  Huron. 

Sept.  11. — Gale  oq  Lake  Huron. 

Sept.  20. — Tornado  on  Lake  Ontario. — (Dewoj  in  Am.  J.,  ii,  2,  p.  86,) 

Sept.  23. — Gale  on  Lake  Erie. 

Oct.  I. — Gale  on  Lake  Erie. 

Oct.  13. — Storm  on  Lake  Superior.     Dr.  D.  Hou{irhtoi^«  geologist,  drowned. 

Nov  2.— Northeast  gale  with  snow  on  Lake  Michigan. 

Nov.  23. — Great  gale  on  Lakes  Erie  and  Ontario,  from  the  west,  with  snow. 

Dec.  18. — Gale  at  Black  Rock,  New  York. 

1846,  Juu6  13.— Gale  on  Lake  Huron.— (W.  W.  Mather.) 
July  13. — Gale  from  6^  to  10  a.  m.  on  Lake  Superior. 

Aug.  7, 9. — Storm  on  Lake  Superior,  uprooting  trees,  &c. — (Mather,  Am.  J.,  ii,  6,  p.4.) 
Sept.  6,7. — Gale  on  Lake  Superior. — (Matherj 

Oct.  9, 14. — Storm  on  Lake  Superior;    also    in   Florida,   Georgia,   &c. — (Redfield; 
Blodget,  p.  399,  400;  Mather,  Am.  J.,  ii,  6,  p.  8;  Piddington,  Chart.  No.  xx.) 

1847,  Feb.  19.— Storm  at  Milwaukee  and  New  York.— (Davy ;  Blodget,  p.  390.) 
July  25. 29.  — Heavy  northeast  gale  on  Lake  Michigan  and  Lake  Superior. 
Oct.  24.— Gale  on  Lake  Superior.— (N.  Y.  Reg.  Rep.,  1852,  p.  278.) 

1848,  April  8. — Snow-storm  on  Lake  Michigan. 
April  18. — Snow-storm  on  Lake  Michigan. 

June  4.— Small  tornado  at  Milwaukee,  Wisconsin,  at  4  p.  m. 

July  30.— Storm  on  Lake  Superior.— (Geol.  Rep.,  p.  446.) 

Aug.  22  to  Sept.  3. — Storm  on  the  Atlantic  coast. — (Blodget,  p.  399.) 

Sept.  13, 14. — Storm  and  gale  on  Lake  Superior.— (Geol.  Rep.,  p.  523.) 

Nov.  29. — Northeast  snow-storm  and  gale  at  Milwaukee,  Wiscoiisin. 

1849,  March  22. — Tornado  at  Beardstown,  Shelbyville,  &c.,  Kentucky. 
June  23. — Hurricane  in  New  Brunswick. 

July  29. — Severe  storm  on  the  lakes. 

Oct.  6, 7.— Storm  at  New  York,  &c.— (Blodget,  p.  386.) 

Nov.  24. — Northeast  storm  on  Lake  Michigan. 

1850,  Feb.  28. -Gale  on  Lake  Michigan. 
*March  13. — Gale  on  Lake  Michigan. 

May  22. — Storm  on  the  lakes. — (Dewey,  Reg.  Rep.,  1851,  p.  370.) 

July  15. — Gale  on  the  Atlantic  and  the  lakes. — (Dewey,  p.  371.) 

July  30. — Tornado  at  Saukville,  Ozaukee  County,  Wisconsin. 

Aug.  23. — Hurricane  in  Florida.— (Blodget,  p.  399.) 

Aug.  28,29. — Gale  on  the  lakes. — (Dewey,  p.  371.) 

Nov.  26. — Hurricane  in  Missouri, 

Dec.  6, 8. — Storm  in  Western  New  York. — Blodget,  p.  385.) 

Dec  23. — Great  snow-storm  northeast  to  northwest. — (Dewey;  Blodget,  p. 384.) 

1851,  May  31. — Tornado  or  hurricane  at  Madison,  Oconomowoc  and  Eagle,  Wisconsin. 
Aug.  9. — Tornado  in  Connecticut. — (J.  Brocklesby,  Pro.  Am.  Asso.,  1854,  p.  109.) 
Aug.  13. — Hail-storm  at  Warren,  New  Hampshire. — (£.  Loomis,  Pro.  Am.  Asso.,  1853, 

p.  73.) 
Aug.  16.— Storm  on  Lake  Michigan. 
Aug.  22. — Tornado  at  Cambridge,  Massachusetts. — (Brooks  and  Eustis  ;  Blodget,  p. 

404.) 
Aug.  23, 27. — Hurricane  from  Florida,  on  Atlantic  coast. 

1852,  Feb.  28,  March  1.— Storm  on  the  lakes.— (Dewey,  Reg.  Rep.,  1853,  p.  250;  Espy,  4th 

report.) 
March  24.— Storm  and  gale  on  the  lakes. — (Dewey,  p.  250.) 
April  18,20. — Great  storm  on  the  Atlantic  coast. — (Dewey,  p.  250.) 
April  30. — Tornado  at  New  Harmony,  Indiana. — (Chapplesmith,   Sm.  Cont.,  vol.  7  ; 

.Am.  J.,  ii, 23,  p.  18;  Blodget,  p  404.) 
Dec.  16, 17. — Gale  on  Lake  Michigan  in  the  night. 

1853,  July  1,  5  p.  m. — Great  hail-storm  in  New  York  City. — (Loomis,  Am.  J.,  ii,  17,  p.  35  ; 

Pro.  Am.  Assoc,  1853,  p.  56.) 
July  2. — Great  storm  in  Wiscousiu. 
Sept.  6, 16. — Storm  on  Atlantic  coast.— (Redfield,  Am.  J,,  ii,  18,  pp.  1  and  176 ;  Blodget, 

p.  400.) 
Oct.  24.— Great  gale  on  the  Atlantic  coast  and  on  the  lakes. — (Dewey,  N.  Y.  Reg.  Rep  , 

1854,  p.  301.)  ^  ^       ^ 

1854,  Jan.  12.-^Storm,  Saint  Louis,  Chicago,  &c. ;  also  in  Western  New  York. — (Dewey, 

Rep,  1855.  pp.  290, 294.) 
Jan.  30. — Storm  traced  from  Arkansas  to  New  England.     Tornado  at  Brandon,  Knox 
County,  Ohio.— (Am.  J. ,ii,  17,  p.  290;  O.  N.  Stoddard,  Am.  J.,  ii,  18,  p.  70;Proc. 
Am.  Assoc,  1854,  p.  Ib8  ;  Butler,  p.  311 ;  Blodget,  p.  404.) 
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1854,  Jan.  20. — Tornado  in  WasMnjpton  County,  Pennsylvania. 
Jan.  29. — Storm  on  the  Ohio  River. — (Dewey,  1856,  p.  294.) 

Feb.  14.— Tornado  at  Harrison,  Ohio. — (O.  N.  Stoddard,  Am.  J.,  ii,  20,  p.  161.) 
March  17, 18. — Snow-squalls  and  hurricane  on  Lakes  Erie  and  Ontario. — (Dewey,  1854, 

p.  303,  and  1 855,  p.  296.) 
Jan.  23.— Hurricane  at  Manteno,  Kankakee  County,  Illinois. 
Sept.  9, 11. — Storm  on  Atlantic  coast— Charleston,  Norfolk,  and  Boston. — (Baldwin; 

Posey;  Blodget,p.400.) 
Nov.  13.— Storm  on  the  lakes.— (Dewey,  1855,  p.  298.) 

1855,  Jan.  4, 6. — Storm  on  the  lakes. — (Blod^t,  p.  389.) 

April  2. — Great  snow-storm  in  New  York. — (Dewey,  1856,  p.  344.) 

Sept.  J  8. — Violent  gale  on  Lnke  Michigan. 

Oct.  24.— Storm  on  Lake  Ontario.— (Dewey,  1856,  p.  347.) 

1856,  Aug.  9. — Hurricane  at  New  Orleans  and  Boston. — (Blodget,p.  400.) 
Aug.  25.— Northeast  gale  on  Lake  Michigan.— (Graham  Harbor  Report.) 
Aug.  30. — Hurricane  on  Gulf  coast. — (BTodget,p.  400.) 

Oct.  14. — Heavy  blow  on  Lake  Micigan.— (Graham.) 
Oct.  23.— Heavy  blow  on  Lake  Michigan. — (Graham.) 
Nov.  6. — Heavy  blow  on  Lake  Michigan. — (Graham.) 
Dec.  14. — Gale  from  the  west  on  Lake  Michigan. — (Graham.) 

1857,  Jan.  18. — Storm  on  Atlantic  coast. 

April  l.-^Gale  from  the  northeast  on  the  lakes. 

June  13, 4  p.  m. — ^Tornado  at  Schuyler,  (near  Utica,)  New  York.— (Am.  J.,  ii,24,  p.S290.) 

Aug.  24. — Strong  gale  from  northwest  on  Lake  Ontario. — (Graham.) 

Sept.  7. — Gale  from  northeast  on  Lake  Ontario.— ^Graham.) 

Nov.  19. — Storm  at  Rochester,  New  York. 

1858,  March  17, 18.— Storm  in  Ohio  and  New  York. 
May  31. — Gale  at  Chicago. 

July  1 1 ,  21.— Storm  on  Lake  OntJirio.— (Dewey,  Reg.  Rep.,  1859,  p. 233.) 
Aug.  18. — Heavy  gale  on  Lake  Ontario. — (Dewey,  p.  233.) 
Sept.  30. — Storm  on  the  lakes. — (Dewey.) 

1859,  March  14, 18.— Storm  from  Texas  to  New  England.— (Results  of  Met.  Obs.  Smithso- 

nian Institution,  vol.  2,  p.  :)25.) 
March  28, 29.— Gale  from  north  and  northeast  on  Lake  Michigan. — (Colonel  Graham, 

Harbor  Reporl ) 
Sept.  1. — Storm  on  Lake  Superior. 
Sept.  17, 19.— Storm  on  the  lakes,  &c.—( Results  of  Smithsonian  Met.  Oba.,  vol.2,p. 

331.) 
Sept.  J 6. — Gale  on  Lake  Michigan. 
N^ov.  25. — Storm  on  Lake  Michigan. 

1860,  May  8. — Storm  in  Wisconsin. 

May  21. — Tornado  at  Cincinnati,  Ohio. 

Nov.  1,2. — Storm  on  the  lakes  and  Atlantic. — (Dewey.) 

1861,  May  19. — Northeast  storm  on  Lake  Michigan. 

June  19. — Tornado  in  Champaign  County,  Illinois,  at  4  p.  m. 
.  July  8. — Tornado  at  Rockford,  Freeport,  Warren,  «&c.,  Illinois. 
July  8.— Tornado,  at  2  a.  m.,  at  Oshkosh,  Wisconsin. 
Aug.  IJ. — Storm  and  flood  at  Chicago. 
Aug.  14. — Hurricane  at  Key  West. — (Hunt,  in  Am.  J.,  ii,  35,  p.  393.) 

1862,  May  21.— Tornado  at  Wheeling,  ifec.  West  Virginia. 
Aug.  10. — Tornado  at  Dubuque,  Iowa. 

1863,  Aug.  11.— Tornado  at  New  Lisbon,  Juneau  County,  Wisconsin. 

Aug.  21. — Tornado  at  Buena  Vista.  Portage  County,  Wisconsin,  at  9  p.  m. 

1864,  Jan.  J. — Hurricane  on  Lake  Superior.     Excessively  cold  weather  in  WisconsiiL. 
Sept.  23. — Tornado  at  Paris  and  Mattoon,  Illinois,  from  4  to  5  p.  m. 

1865,  June  29. — Destructive  tornado  at  Viroqua,  Vernon  County,  Wisconsin. 

June  18.— Tornado  near  Red  Wing,  Minnesota ;    crossed  the  Mississippi  River  at 
Diamond  Bluff. 

1866,  May  29. — Tornado  destroyed  the  light-house  at  Bay  Point,  Port  Royal  Harbor. 
June  15. — Storm  and  hurricane  at  Winona,  Minnesota. 

June  17.— Gale  in  New  York  City. 

Sept.  20. — Severe  gale  on  the  lakes. 

Oct.  21. — Hurricane  at  Indianapolis,  Indiana,  from  midnight  to  3  a.  m. 

Dec.  26, 28. — Storm  on  the  lakes  and  Atlantic  coast. 

1867,  Jan.  20,21. — Great  snow-storm  in  Middle  and  Eastern  States. 

April  29, 10  a.  m.— Tornado  near  Tuscaloosa,  Alabama.— (H.  S.  Whitfield,  Am,  J.,  iii.2, 

pp.99, 105.) 
July  31. — ^Water-spont  reported  on  Lake  Michigan  this  morning. 
Oct.  3.— Hurricane  at  Galveston,  Texas. 
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1868,  March  17.— Hnrricane  at  Chatham,  near  Springfield,  Illinois.    Extended  over  Illinois, 

Indiana,  &c. 

May  3. — Hurricane  (or  tornado)  near  Mnscatine,  Iowa. 

May. — Tornado  on  the  Bighee  River,  south  of  Columbus,  Mississippi,  and  across  Pick- 
ens and  Tuscalposa  Counties,  Alabama. — (Whitfield,  Am.  J.,  iii,  3,  p.  97,) 

Aug.  (17  7) — Hurricane  at  Jaoesville,  Wisconsin. 

1869,  April  18. — Tornado  at  Dubuque,  Iowa. 

April  19. — Hail -storm  at  Saint  Louis.    Hurricane  at  Burlington,  Iowa,  Indianapolis, 

&c. 
May  28. — Tornado  at  Athens,  Ohio.    Hail-storm  at  Wheeling,  West  Virginia. 
Oct.  4.— Gale  at  Sackville,  New  Brunswick.    Tidal  wave. 

1870,  Jan.  17. — Gale  on  Lake  Erie. 

May  17 .~  Gale  at  Saint  Paul,  Minnesota. 

Oct.  15. — Tornado  in  the  city  of  Milwaukee.    A  frightful  tornado  in  Southern  Ohio 

and  Northern  Kentucky. 
Oct.  21 . — Tornado  in  the  evening  at  Bellville,  Richland  County,  Ohio. 
Oct.  30. — Violent  southwest  gale  on  the  lakes. 


Paper  G. 


LIST  OF  DISASTERS  TO   SHIPPING  UPON  THE  GREAT  AMERICAN  LAKES 

DURING  THE  YEAR  1872. 

JANUARY. 

21st. — The  propeller  Manistee,  damaged  In  the  Manistee  River,  by  striking  a  wreck  left 
by  the  fire  in  October  last. 

24th  to  26th. — The  steamer  Ironsides  left  Milwaukee  for  Grand  Haven,  but  compelled 
to  return,  being  covered  with  ice. 

FEBRUARY. 

Propeller  Favorite  broke  her  wheel  in  the  ice  at  Detroit. 

8tb. — Propeller  Ironsides  reached  Grand  Haven  after  several  days'  detention  in  the  ice  off 
that  harbor. 

9th. — Propeller  Ironsides  broke  her  wheel  in  the  ice  on  Lake  Michigan,  there  being  more 
ice  than  ever  before  known  on  that  lake. 

10th. — Propeller  Favorite  broke  her  rudder  in  the  Detroit  River. 

23d. — Barge  Saginaw  sprung  a  leak  at  Detroit ;  200  bushels  of  grain  damaged. 

26th. — Steamer  Ironsides  burst  her  cylinder-head  on  her  passage  from  Milwaukee  to 
Grand  Haven. 

27th. — Scow  Onward,  in  Detroit  River,  cut  through  by  a  mass  of  floating  ice,  and  sunk 
in  20  feet  of  water. 

29th. — Schooner  Len  Higby  drifbed  ashore  near  Milwaukee,  having  been  abandoned  by 
the  crew  at  Little  Point  Sauble,  damaged  by  ice ;  total  loss. 

MARCH. 

2d. — Tug  M.  I.  Mills  burned  at  Amhurstburgh,  near  mouth  of  Detroit  River ;  damage 
|5,000. 

3d. — Schooner  Jason  Parker  driven  back  by  a  gale  from  Ashnapee  to  Manitowoc,  on 
Lake  Michigan. 

Ferry  steamer  Detroit  broke  her  wheel  on  the  Detroit  River. 

7th. — Steamer  Ironsides  detained  by  ice  during  a  violent  gale  on  Lake  Michigan. 

Schooner  Challenge  sprunc^  a  leak  at  Ludington,  on  Lake  Michigan. 

Scow  Ellen  Doak  and  schooner  Jason  Parker  detained  by  ice  several  weeks  at  Mani- 
towoc. 

Propeller  Missouri,  gprain,  injured  by  ice  at  Maiden,  causing  a  bad  leak. 
-    Steamer  Manistee  aground  at  Manistee  Harbor ;  goods  thrown  overboard. 

17th. — Propeller  Ironsides  aground  several  hours  at  Milwaukee. 

Steam-barge  East  Saginaw  damaged  at  Centreville  pier. 

30th,  (night.) — Schooner  North  Star  stranded  three  miles  north  of  Racine,  in  a  snow- 
storm. 

Schooner  Two  Brothers  ashore  south  of  Kenosha ;  crew  jumped  ashore  from  the  bowsprit. 

Schooner  C.  L.  Johnson  damaged  in  the  gale. 

Tug  Margaret  sunk  at  Milwaukee. 

Scow  Rough  and  Ready  sunk  at  Toledo. 

31st. — ^Propeller  Saint  Joseph  had  her  fumitnie  injured  by  rough  weather. 
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APRIL. 

1st. — Schooners  Octavia,  Union,  and  Toledo,  sligbtlj  dama^d  by  collision  at  Milwaakee. 

4th. — Schooner  J.  and  A.  Stronach  sprung  a  leak  at  Lndlngton,  Lake  Michigan ;  cai)^ 
discharged. 

r)tli. — Propeller  Saint  Joseph  damaged  by  fire  at  Milwaakee. 

Propeller  East  Saginaw  ashore  on  the  west  coast  of  Lake  Michigan. 

6th. — Propeller  Ironsides  detained  by  fog  on  Lake  Michigan. 

Scow  Laarel,  lumber,  had  her  fore-boom  broken  at  night. 

8th. — Schooner  Horton  ashore  at  Michigan  City. 

9th. — Schooner  Tempest  filled  with  water  and  capsized  at  Milwaukee. 

Schooner  Toledo  lost  jib-boom  at  Milwaukee. 

Schooner  Worthington  lost  jib-boom  by  striking  a  bridge  in  Cleveland. 

Barge  Agnes  Porter  aground  at  Milwaukee. 

J  Ith. — Scow  Christie,  wood,  ashore  on  a  rock,  filled  with  water,  on  White  Fish  Point,  noith 
of  Wolf  River,  Lake  Michigan. 

Schooner  Two  Charlies,  wood,  struck  the  south  pier  at  Milwaukee,  at   11    p.  m.,  ina 
southeast  gale,  and  capsized. 

Schooner  Napoleon  lost  jib-boom  by  collision  with  the  steamer  City  of  Toledo,  at  Jfil- 
waukee. 

Schooner  H.  F.  Henry,  provisions,  ran  aground  at  night  on  Fighting  Island,  in  the  De- 
troit River. 

J 2th. — Propeller  Truesdell  damaged  by  contact  whh  a  bridge  at  Chicago. 

Scow  Planet  sunk  in  the  Manistee  River. 

I'Mh. — Barge  Filar  slightly  damaged  at  Milwaukee  by  contact  with  a  bridge. 

Propeller  Messenger  struck  a  bar  at  Manistee,  and  lost  rudder,  shoe,  and  anchor. 

Scow  Annie  Towine  struck  the  pier  at    Sheboygan;    aflerward  damaged  by  drifting 
against  a  dock. 

Scow  Nettie  dismasted  in  a  gale  off  Bass  Island,  Lake  Erie. 

14th. — Scow  Christie  sunk  in  7  feet  of  water  at  Stony  Creek. 

Schooner  Union  lost  anchor  and  damaged  at  Manitowoc. 

Schuoouer  Game-Cock  damaged  at  Bailey's  Harbor,  on  Lake  Michigan. 

Steamer  Jay  Cooke  slightly  damaged  at  Put-in-Bay,  Lake  Erie. 

Bark  El  Dorado,  lumber,  aground  at  Ludington ;  lightened.     (Owing  to  low  water  in 
the  lakes.) 

Schooner  Eva  M.  Cone  lost  foretop  on  Lake  Michigan. 

Scow  Minnie  Cor^ett  lost  two  of  four  spars  which  she  was  towing  on  Lake  Michi^n. 

15th. — Schooner  Liberty  dashed  to  pieces  on  the  pier  at  Milwaukee  early  this  morning,  in 
a  violent  northeast  gale  and  snow-storm.     One  man  (Nicholas  TUiompson)  lost. 

Scow  Selt,  shingles,  stranded  near  North  Point  light-house,  Milwaukee. 

Scow  Alaska  lost  deck-load  of  wood  near  Milwaukee. 

Steamer  Sheboygan  driven  back  to  Milwaukee  by  stress  of  weather. 

Propeller  Navariuo  sunk  at  the  pier  at  Chicago. 

Bark  Acorn,  schooners  Sardinia  and  Jones,  scows  Chapin  and  Ereuca,  and  the  bark  Two 
Nellies  damaged  at  Chicago. 

Schooner  Kate  Lyons  lost  canvas  in  the  gale  on  Lake  Michigan. 

Schooner  J.  Bean  lost  fore-boom  on  Lake  Michigan. 

George  Williams,  cook,  drowned  from  the  propeller  Phil  Sheridan  at  Detroit. 

Propeller  Lady  Franklin,  with  iwo  scows  in  tow,  ran  ashore  in  the  Detroit  River  this  after- 
noon in  a  violent  snow-storm. 

Scow  Juno,  coal,  driven  ashore  at  Peninsular  Point,  near  Marble  Head  light.  Lake  Erie, 
in  a  northeast  storm. 

Schooner  L.  W.  Perry,  lumber,  aground  on  Kelley's  Island,  Lake  Erie. 

Schooner  C.  L.  Johnson  damaged  by  collision  at  Manitowoc. 

Schoouer  Charley  Hibbard  damaged  in  the  gale  on  Lake  Michigan. 

Schooner  C.  L.  Davis  damaged  by  collision  with  the  schooner  Sea  Gem  at  Manitowoc 

Fish-boat  Hattie  supposed  to  be  lost,  with  John  Babbineaux  and  his  son,  near  Herring 
Crerik,  Fraukfort. 

Propeller  East  Saginaw  ashore  at  South  Manitoo  Island. 

Scow  Mary  Jane  aground  at  Sandusky  in  a  snow-storm. 
.  16th. — Schooner  Gipsey  lost  main-boom  and  jib-boom  by  collision  at  Chicago. 

17th. — Baik  Cambridge  aground  in  the  Detroit  River. 

Scow  Industry  ashore  on  Saint  Joseph,  on  Lake  Michigan. 

I«th. — Schooner  James  Couch  lost  jib-boom  by  striking  a  bridge  at  Chicago. 

Schooner  Two  Brothers  injured  by  collision  with  the  Augustus  Ford  at  Oswego. 

Steamer  .Jay  Cooke  damaged  atJDetroit. 

Schooner  Active  ashore  and  full  of  water  at  Saint  Joseph. 

liith. — Tug  Morey  broke  her  wheel  at  Oswego. 

Tug  Diana  lost  smoke-stack  by  collision  with  the  schooner  Ariadne  at  Oswego. 

20th .—Scow 8  Lime  Rock  and  O.  T.  Wilcox  aground  in  the  Detroit  River. 


CHIEF   SIGNAL-OFFICER.  689 

Steamer  Ottawa  damaged  wheel  in  the  Portage  River. 

Schooner  Ebenezer  lost  her  yawl  on  Lake  Michigan.  / 

Schooner  S.  H.  Kimball  and  propeller  Michael  Groh  injured  by  collision  at  Cleveland. 

Scow  C.  C.  Bates  lost  scow-load  of  lumber  on  Lake  Michigan. 

21  St. — Schooner  Speed  damaged  and  sunk  at  Kenosha  on  Lake  Michigan. 

Steam-barge  Anna  Laura  ashore  on  Colchester  Reef,  Lake  Erie. 

22d. — Schooner  Eva  M.  Cone,  wood,  ashore  at  Port  Uloa,  on  Lake  Michigan. 

Tng  Monitor  seriously  damaged  by  fire  at  Chicago. 

230. — Schooner  Concord  aground  in  the  Detroit  River. 

Bark  Alice,  coal,  struck  a  rock  in  the  Detroit  River  and  sunk. 

(Many  accidents  on  account  of  the  unusually  low  water  of  the  lakes.) 

24th.— Schooner  P.  Hayden  ashore  ten  miles  north  of  Whitehall,  Lake  Michigan. 

26th. — Schooner  Guiding  Star  ashore  at  Morgan's  Point,  Lake  Erie. 

27. — Several  vessels  damaged  by  ice  near  Kingston,  Lake  Ontario. 

Schooner  Mail  ashore  at  Fish  Point,  Lake  Ontario. 

Tug  Lady  Franklin  went  ashore  at  2  a.  m.  on  Gull  Point,  Lake  Ontario. 

Schooners  Irene  and  W.  W.  Grant  slightly  damaged  by  collision  on  Lake  Ontario. 

Propeller  Empire  State  aground  on  the  Saint  Clair  Flats. 

Schooner  Dane  damaged  by  collision  at  Toledo. 

Barge  Banner  aground  at  the  month  of  Swan  Creek. 

Schooners  Kate  L.  Bruce  and  H.  Rand  injured  by  collision  at  Chicago. 

29th. — Steamer  Marine  City  and  schooner  Owasco  injured  by  collision  at  Detroit. 

Barge  Birchard  sunk  (at  night)  at  East  Saginaw. 

Scow  Louisa  lost  jib-boom  in  a  blow  on  LaKO  Michigan. 

30th. — Schooner  W.  H.  Chapman  lost  a  spar  by  collision  at  Milwaukee. 

Scow.  Agnes  aground  in  the  Detroit  River. 

Steam-barg^  McKerrell  damaged  by  collision  at  Bear  Creek. 

Barge  Jennie  Graham  capsized  on  Lake  Huron.    A  sailor  and  the  cook  were  drowned. 

Schooner  Jane  McLeod  ashore  on  East  Sister  Island,  Lake  Erie. 

tchooner  Kate  Gillett  aground  near  Maiden, 
chooner  Fannie  Campbell,  lumber,  capsized  in  a  squall  on  Lake  Huron.     The  captain 
and  two  men  lost. 
Tug  Caroline  Williams  damaged  by  fire  in  the  Manistee  River. 

MAY. 

1st. — Three  fish- boats  capsized  by  the  gale  in  Saginaw  Bay;  all  saved. 

Vessel  injured  at  Buffalo  by  ice  ;  carried  by  the  current  in  the  harbor. 

Bark  Lottie  Wolf  damaged  by  collision  at  Chicago. 

Schooner  Kate  Gillett  hard  aground  at  Maiden. 

Scow  Saint  Stephen  aground  at  Detroit. 

Schooner  Eliza  badly  damaged  by  collision  on  Lake  Michigan. 

2d. — Several  barges  with  lumber  broke  away  on  Lake  Huron,  owing  to  the  heavy  sea  this 
evening. 

Propeller  Empire  State  aground  in  Milwaukee  Harbor. 

Schooner  Napoleon  ashore  near  Stony  Creek  on  Little  Point  Sauble,  Lake  Michigan. 

3d. — Ferry-boat  damaged  by  ice  between  Fort  Erie  and  Buffalo. 

Schooner  E.  M.  Carrington.  lumber,  ashore  at  head  of  Belle  Isle,  Detroit  River. 

Barge  Enterprise,  lumber,  sunk  by  collision  at  East  Saginaw. 

4th. — Schooners  Fitzhue  and  William  Sanderson  injured  by  collision  at  Port  Colbome. 

Schooner  Red,  White,  and  Blue  damaged  by  collision  with  the  Maria  Martin  on  the  Saint 
Clair  Flats. 

Schooner  Miama  Belle,  salt,  sunk  on  Raisin  Reef,  near  Monroe,  Lake  Erie. 

Propeller  Philadelphia  damaged  by  ice  at  Buffalo. 

Schooner  Saint  Andrew  aground  in  Detroit  River. 

Schooner  Maria  Shaw,  lumber,  sprung  a  leak  in  the  Welland  Canal. 

Schooner  Persia,  com,  ashore  at  Silkirk  Point,  near  Port  Colbome,  Lake  Erie. 

Schooner  Bob  Wilson,  barley,  and  William  John,  ballast,  ashore  at  Northport,  near 
Kingston,  Lake  Ontario. 

Schooner  Onward  spmng  a  leak  in  the  Welland  Canal. 

Schooner  W.  O.  Brown  ashore  in  the  Detroit  River. 

Se  hoouers  Evaline,  Powhatan,  and  Czar  damaged  by  collision  on  the  Saint  Clair  Flats. 

Steamer  Allegheny  and  two  barges  aground  on  the  Saint  Clair  Flats. 

Schooner  Jo.  Vilas  lost  jib-boom  in  a  blow  on  Lake  Michigan. 

5th. — Schooner  Buena  Vista  dismasted  near  Chicago. 

6th  — Thomas  Sexton,  seaman,  drowned  from  the  schooner  Jennie  and  Annie,  near  Long 
Point,  on  Lake  Erie. 

7th. — Steamer  Reynolds  damaged  on  a  hidden  rock  at  Pine  River. 

Schooners  Jennie  Mullen  .and  Mediator  injured  by  collision  in  Wdland  Canal. 

Barges  D.  P.  Rhodes  and  G.  H.  Illsley  aground  on  the  Saint  Clair  Fhkts. 

44  W  . 
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Schooner  Lake  fireeze  partially  dismasted  on  Lake  HaroD. 

Schooner  Eliza  Fisher  aground  on  Mill  Point,  Lake  Ontario. 

Schooner  Rnssel  Dart,  wheat,  sunk  at  Port  Colborne. 

8th. — Schooner  Forest  May  sunk  by  collision  with  propeller  Empire  State,  near  Ke1ky*8 
Island. 

Captain  John  Reed  drowned  from  the  bark  John  Breden  at  BnfTalo. 

Bark  Vanderbilt  and  schooners  City  of  the  Straits,  Hans  Crocker,  and  "Perry  Hannah 
datnaged  by  grounding  and  collision  near  the  mouth  of  the  Detroit  River. 

9th. — The  yawl  of  the  schooner  H.  C.  Winslow  crushed  at  Milwaukee. 

Tug  Compound  exploded  her  boiler  and  sunk  near  Buffalo. 

Buffalo  Harbor  blockaded  by  ice  blown  in  by  the  gale. 

Samuel  Krumm  drowned,  from  the  barge  S.  Gardner,  at  Bay  City. 

10th. — Scows  Fannie  and  Forest  Maid  sunk,  by  collision  with  the  Gnmite  State,  near 
Eelley*8  Island. 

George  Burridge  died  from  injuries  received  from  the  explosion  of  the  tug  Compound. 

Propeller  Nebrayka  broke  her  rudder  near  Marine  City. 

Schooner  J.  B.  Penfield  damaged  at  Oswego. 

Schooner  Clara  Parker,  coal,  aground,  forced  ashore  by  ice  on  Rose  Reef,  Canada,  jetti- 
soned part  of  her  cargo. 

Tug  Wales  fast  on  a  rock  at  mouth  of  Mnskoga  River,  Georgian  Bay. 

11th. — Bark  P.  S.  Marsh  lost  jib-boom  at  Chicago. 

Vessels  injured  by  the  gale  at  Cleveland. 

Barge  Somerset,  lumber,  wrecked  off  Monroe,  Lake  Erie. 

Bark  Sweet  aground  at  Wind-mill  Point,  Canada,  on  Lake  Erie. 

Bark  Newsboy  damaeed  in  Detroit  River. 

Schooner  Star  of  the  North,  railroad  ties,  capsized  in  a  squall  in  the  afternoon,  off  Point 
an  Pellee. 

Barge  Orontes  lost  anchors  in  a  gale  on  Lake  Erie. 

Propeller  City  of  Boston  damaged  by  collision  with  the  bark  Sea  Gull  in  the  WeUaad 
Canal. 

Propeller  Michigan  damaged  by  ice  on  Lake  Erie. 

Schooners  James  Piatt  and  Mont  Blanc  damaged  by  being  blown  against  the  dock  at 
Windsor  in  a  squall  this  afternoon. 

Schooner  Ashtabula  damaged  by  collision,  near  Chicago. 

Tugs  Bismarck  and  others  injured  by  ice  at  Buffalo. 

Propeller  Atlantic  delayed  twenty -four  hours  in  the  Saint  Clair  River. 

Steamer  Union  broke  her  shaft  on  Green  Bay. 

Barges  Dauntless  and  Wanda  aground  on  Lake  Saint  Francis. 

Schooner  Jennie  Bell  injured  by  collision  at  Milwaukee. 

Bark  Erastus  Coming  compelled  to  lighten  in  crossing  Saint  Clair  Flats,  owing  to  lov 
water  in  the  lakes.    (Vessels  carrying  lighter  loads  on  that  account.) 

12th.  —Propeller  Buffalo  filled  with  water  in  the  ice  near  Buffalo ;  was  towed  ashore  muc li 
damaged. 

Propeller  Atlantic,  ashore  at  Elk  Island,  Detroit  River. 

Propeller-barge  Dubuque,  with  a  tow  of  barges,  aground  in  the  Detroit  River. 

Schooner  Perry  Hannah  damaged  at  the  mouth  of  the  Detroit  River. 

13th. — Tugs  Miller,  O.  B.  Greene,  and  Mary  McLane,  damage<]  by  collision  at  Chicagoi 

Henry  McGuinn  drowned  from  the  propeller  Saint  Lawrence,  hear  Kingston. 

14th. — Barge  Ocean,  lumber,  on  a  reef  in  Niagara  River. 

Schooners  Tempest  and  Josephine  ashore  near  Point  au  Pellee. 

Scow  Mary  Jane  aground  on  Lake  Erie. 

15th. — Schooner  William  Young,  coal,  sunk  upon  a  reef  near  Buffalo,  a  tag  entangled  ii 
ice  havin)^  abandoned  her. 

Propeller  Winslow  damaged  and  delayed  on  Lake  Erie. 

Several  vessels  injured  at  Buffalo  on  account  of  the  blockade  of  ice. 

16th. — Schooner  Truman  Moss  dismasted  in  passing  a  bridge  in  Chicago. 

Schooner  Wyoming  sunk  on  the  Horseshoe  Reef  near  Buffalo. 

17th. — An  easterly  wind  cleared  the  ice  from  the  harbor  at  Buffalo. 

Tug  Champion  damaged  by  the  ice  at  Buffalo. 

Schooner  Josephine  ashore  in  a  dense  smoke  on  Point  an  Pellee. 

Schooner  Sweet  Home  lost  a  man  overboard,  a  seaman  named  Eilroy,  at  Hamilton. 

18th. — Navigation  of  Lake  Huron  rendered  dangerous  by  smoke  of  burning  forests. 

Propeller  Ontonagon  ashore  in  a  fog  this  morning  in  the  Straits  of  Mackinac. 

Barge  Fulton,  lumber,  sunk  at  Wenona,  Lake  Huron. 

Schooner  Ethan  Allen  had  cargo  of  com  wet  in  bad  weather  on  Lake  Huron. 

At  1 1  o'clock  a  wind-storm  at  Buffalo  drove  vessels  back  to  port. 

Propeller  City  of  Traverse  hard  aground  on  Saint  Clair  Flats,  and  again  on  Pescb 
Island. 

19th. — Schooner  Mary  B.  Hale  aground  on  a  reef  and  leaking. 

Schooner  Levi  Grant  damaged  by  collision  at  Milwaukee. 
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Schooner  Hubbard  became  leaky  on  Lake  Michigan. 

Schooner  Fearless  injured  by  running  upon  hef  anchor  at  Racine. 

Barge  Monitor,  salt,  ashore  at  Round  Island,  Straits  of  Mackinac. 

Propeller  Idaho  injured  machinery  at  BufT<ilo. 

Barge  Empire  State,  lumber,  aground  on  Squaw  Island,  near  Tonawanda,  having  lost  her 
anchor. 

Schooner  Maggie,  coal,  ashore  at  Marigo1d*s  Point,  Lake  Ontario. 

Tug  Margaret  damaged  by  collision  with  schooner  Napoleon,  at  Manistee. 

Steam  barge  East  Saginaw  disabled  her  machinery  near  Manitowoc. 

Propeller  Saint  Louis  broke  her  machinery  at  Erie,  Pennsylvania. 
-  Schooner  Ethan  Allen  detained  by  heavy  weather  on  Lake  Erie  by  ice  at  Buffalo. 

At  night  the  propeller  Merchant,  merchandise,  sunk  on  Bar  Point,  near  tho  mouth  of  the 
Detroit  River.     Loss,  $10,000. 

Barge  Detroit  aground  on  Peach  Island,  Lake  Saint  Clair. 

Tugs  Stranger,  Satellite,  and  Champion,  broke  wheels  in  the  ice  at  Buffalo. 

Schooner  Helen  Blood  lost  jib-boom  near  Chicago.  t 

Schooner  Hero  waterlogged  near  Chicago. 

Schooner  American  lost  ner  jib-boom  at  Oswego. 

Propeller  East  Saganaw  broke  down  near  Manitowoc. 

Schooner  Tempest  ashore  at  Point  an  Pellee. 

Schooners  Petrel  and  Lorinda  severely  injured  by  collision,  in  a  dense  fog  this  morning,  off 
Muskegon,  Lake  Michigan. 

Propeller  Manistee  and  schooner  Robinson  damaged  by  collision  on  Lake  Michigan. 

2l8t. — A  number  of  vessels  detained  by  grounding  on  the  Saint  Clair  flats. 

2*2d. — Schooner  Centurian  ashore  near  Rockwell,  Lake  Ontario^  500  bushels  wheat  wet. 

Steam-barge  Detroit  aground  in  Detroit  River. 

Propeller  Burlington  ashore  on  Charity  Island,  Saginaw  Bay. 

23d. — Schooner  Hattie  Johnson,  coal,  aground  in  the  Milwaukee  River. 

Barg^  Fulton  sunk  at  Winona,  in  Saginaw  Bay. 

Schooners  Arab  and  R.  B.  Hubbard  arrived  at  Chicago  leaking. 

Propeller  Colorado  on  a  rocky  shore  at  Point  Sturgeon,  Lake  Eiie. 

24th. — Schooner  S.  Robinson,  16,000  bushels  of  corn,  was  ran  iuto  and  sunk  in  Lake 
Michigan,  in  a  dense  fog. 

Propeller  Kitty  Hoyt  damaged  by  striking  a.  log  near  Bay  City.  , 

Steam*barge  East  SaginaWj  lumber,  went  ashore  and  materially  damaged  on  the  Pancake 
Shoals,  near  Manitowoc. 

Propeller  Enterprise  ashore  at  South  Bay  Point. 

Schooner  Mail  lost  iib-boom  by  collision  at  Oswego. 

Schooner  Bahama  broke  her  rudder  on  Lake  Erie. 

Tug  Sweepstakes  aground  at  Port  Edward. 

Schooner  Colonel  Cook  ashore  on  Forty  Mile  Point,  Lake  Huron. 

26th. — ^At  10  p.  m.  a  heavy  squall  on  unke  Michigan. 

Schooner  Flea  damaged  in  the  squall  on  Lake  Michigan. 

Schooner  Hero  sprung  a  leak  and  put  back  to  port. 

Schooner  Harvest  Home,  railroad  iron,  spmng  a  leak  on  Lake  Erie. 

Schooner  Netta  Weaver  damaged  on  Lake  Erie,  at  night. 

Schooner  Marquette,  com,  sprang  a  leak  on  Lake  Ontario. 

Schooner  Star  of  the  North,  railroad  iron,  sunk  qear  Point  an  Pellee. 

Schooner  Dan  Tindall,  lumber,  ashore  near  Manitowoc. 

27tb. — Schooners  S.  Bates,  Mary  Collins,  Swallow,  and  Flying  Cloud  damaged  by  colli 
sioD  at  Chicago. 

Barge  Guiding  Star  damaged  by  collision  with  the  ferry-boat  Great  Western,  at  Detroit. 

Tug  H.  P.  Smith  burned  to  the  water's  edge  at  Portsmouth,  Saginaw  River,  value  $4,.500. 

28th. — E.  B.  Sackrider  jumped  from  the  steamer  Winslow  and  was  drowned. 

Tug  Frank  Gule  damaged  by  fire  at  Sheboygan,  ($200.) 

30th. — Schooner  Josephine  and  tug  Ransom  considerably  damaged  by  collision. 

Propeller  Saint  Louis  agpround  in  the  new  canal  at  Saint  Clair  Flats. 

Schooner  Evergreen  ashore  in  a  dense  fog  near  Saugatuck,  Lake  Michigan. 

31  St. — Bark  Nelson  and  schooner  Page  aground  in  the  harbor  at  Milwaukee. 

Schooner  Irene  struck  a  rock  and  sprung  a  leak. 

The  low  stage  of  water  in  the  lakes  in  the  early  part  of  the  year  1872,  which  has  caused 
80  many  of  the  disasters  to  shipping,  is  a  direct  result  of  the  diqiinisbed  rain-fall  and  in- 
creased evaporation  of  the  latter  part  of  the  preceding  year. 

The  mean  level  of  Lake  Michigan,  as  shown  by  observations  made  by  me  at  Milwaukee 
during  tho  month  of  May,  1872,  was  one  inch  below  the  city  zero  of  street  grades ;  the 
average  level  during  the  same  month  for  the  past  twenty-six  years  was  one  foot  and  five 
inches  above  that  zero. 

The  amount  of  rain- fall  in  September,  1871,  at  Milwaukee,  was  but  little  more  than  half 
an  inch,  while  the  average  for  twenty-nine  years  was  nearly  two  inchen.  The  amount  of 
evaporation  fron^  the  surface  of  an  exposed  basin  of  water  daring  the  months  of  September, 
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October,  and  November^  was  nine  and  three-fourths  inches,  while  the  average  for  the 
months  during  ten  years  past  was  only  sev^n  and  one-fourth  inches. 

JUNE.  , 

1st. — A  dense  fog  on  Lake  Michigan. 

Schooner  Fashion  lost  her  jib-boom  at  Chicago. 

Brig  Pilgrim  and  schooner  Bridgewater  damaged  at  Chicago. 

2d. — Brig  Meoomonee  and  schooner  Atlanta  damaged  on  Lake  Michigan  near  Chicago. 

Tug  Quayle  broke  her  crank  in  the  Saint  Croix  River. 

Tug  Goodnow  broke  her  crank  in  the  Detroit  River. 

Schooner  Alva  B radish  aground  in  the  Detroit  River. 

A  number  of  vessels  agrbund  on  the  Saint  Clair  Flats. 

3d. ^Steamship  Gordon  Campbell  aground  this  morning  on  the  Saint  Clair  Flats. 

John  Goodrow  drowned  from  the  scow  Buffalo  on  Lake  Ontario. 

Tug  American  E^gle  aground  at  Milwaukee. 

Schooner  Toledo  damaged  by  collision  at  Milwaukee. 

Schooner  Tom  Simms,  grain,  aground  at  Kingston,  Lake  Ontario. 

4th. — Steamer  Dove  damaged  by  fire  at  Maiden. 

Tug  L.  H.  Boole  burst  hex  steam-pipe  at  Pentwater,  Lake  Michigan,  while  towing  the 
schooner  North  Star,  lumber:  both  drifted  ashore,  and  the  tug  sunk. 

Back  American  Giant  lost  25,000  staves,  and  became  water-logged  above  Port  Stanley. 

James  Keyes,  sailor,  drowned  from  the  scow  Joseph  Wright,  near  Cleveland. 

St-eamer  Kingston  burned  to  the  water's  edge,  off  Grenadier  Island,  eighteen  miles  from 
Brockville ;  Mrs.  Dr.  Jones  drowned. 

Tug  J.  T.  Ransom  capsized  in  Niagara  River,  and  Ira  Hanson  and Smith  drowned. 

6th. — Propeller  Cuyahoga  ashore  on  Beaver  Island. 

Schooner  Millard  Fillmore  on  Hog  Island  Reef,  in  the  straits  of  Mackinac 

7th.— Barge  Mary  Barton  struck  a  snag,  causing  a  leak,  near  Bay  City. 

Bark  Colonel  Ellsworth,  co/n,  ashore  near  Point  Albino  and  filled  with  water  in  thick 
foggy  weather,  at  night. 

Schooner  Jennie  Graham  capsized,  and  one  of  her  crew  drowned. 

Schooner  Forwarder  struck  by  a  heavy  squall  on  Black  River,  Lake  Erie,  and  damaged. 

Hth.— Schooner  Philo  Scoville,  coal,  becalmed,  and  drifted  upon  Rosens  Reef,  near  Buffalo. 

9th. — Tug  Bismarck  broke  her  wheel  at  Racine. 

Barge  Emma  E.  Tyson  ran  aground  at  Racine  and  became  leaky ;  2,000  bushels  corn 
wet. 

Prepeller  Union  lately  ashore  on  Strawberry  Reef,  Green  Bay,  now  on  Laughing  White- 
fish  Reef,  twenty-four  miles  below  Marquette,  Lake  Superior,  at  2  a.  m.,  in  a  dense  fog. 

Schooner  C.  Mears  aground  at  Buffalo.  . 

Schooner  Cascade  ashore  on  Laughing  Whitefish  Reef,  Lake  Superior. 

lUth — Steamer  Mary  Ward  hard  aground  at  mouth  of  the  river  Thames. 

Schooner  Moses  ashore  in  the  Detroit  River. 

Schooner  Canadian  lost  her  jib-boom  by  collision  with  the  Frank  D.  Baker  at  Oswego. 

Scow  Aunt  Ruth  ashore  six  oniles  above  Round  Eau. 

llfh. — Scow  A.  Rust  damaged  by  collision  at  Chicago. 

Bark  Racine,  railroad  iron,  spruag  a  leak  on  Lake  Erie  and  returned  to  Buffalo. 

12di. — Propeller  Cuba  hard  aground  in  old  channel.  Saint  Clair  Flats. 

Steamer  Clara  damaged  by  collision  in  Detroit  River. 

13th. — ^Two  tows  aground  on  the  Saint  Clair  Flats. 

Scow  Martin  damaged  by  lightning  shortly  after  noon  at  Windsor. 

Tug  Frank  Geele  slightly  damaged  by  fire  at  Sheboygan. 

Barii  Sweepstakes  struck  an  obstruction  in  Saginaw  Say  and  filled  with  water. 

A  remarkable  tidal  wave  on  the  lakes  on  the  12th  and  13th.  At  Oswego  at  3.30  p.  m.  of 
the  13th. 

14th. — Steam  barge  J.  S.  Fay  aground  on  the  flats  of  Saint  George,  Sault  River. 

Vessels  hindered  by  dense  fog  on  the  lakes  on  the  13th,  14th,  and  15th. 

IGth^ — Steamer  Alpena  aground  on  the  shore  of  Lake  Michigan. 

Schooner  Forwarder,  lumber,  aground  in  Detroit  River. 

18tb. — Schooner  Glen  Cuyler,  staves,  lost  foremast  by  collision  with  the  scow  Hnnter  at 
Manitowoc 

Propeller  J.  L.  Hurd  aground  several  days  in  South  Reach,  Saint  Clair  River. 

19th. — Schooner  Alvin  Bronson  damaged  by  collision  at  Chicago. 

Propeller  Missouri,  salt,  aground  in  Saji^inaw  River. 

Bark  Tanner,  coal,  aground  on  Two  Rivers  Point,  Lake  Michigan. 

Schooner  Mary  Hattie,  lumber,  ashore  in  Detroit  River. 

Schooner  Grem  of  the  Lakes,  brick,  sunk  at  Cleveland. 

i^Oth. — Schooner  Jamaica  struck  (at  mast-head  suddenly,  at  noon,  without  warning)  by  s 
tornado  and  instantly  capsized,  off  Rock  Falls  on  Lake  Huron.  Eliza  Headington  drowned. 
Eighteen  thoupaud  bushels  of  wheat  damaged. 


CHIEF   SIGNAL-OFFICER.  693 

Scow  Motmtain  Maid«  coal,  became  leaky  on  Like  Erie. 

Barge  Sagiuaw,  timber,  struck  aa  obstruction  near  Saint  Catharine's  and  sunk. 

Schooner  Lucinda  Van  Valkenburg  and  an  unknown  vessel  lost  all  their  canvas  in  a 
toiTiado  on  Lake  Huron. 

21st. — Tug  Hunter  sunk  in  8  feet  of  water  by  collision  on  Lake  Huron. 

*2'2d. — A  fleet  of  vessels  passed  Detroit,  having  been  detained  by  calms  and  fogs  for  whole 
days ;  some  were  leaky. 

Schooner  Imperial,  lumber,  damaged  by  collision  with  the  bark  J.  S.  Austin,  near  Death's 
Door,  Lake  Michigan.       ^ 

Schooner  Portland,  grain,  ashore  on  Colchester  Reef,  Lake  Erie. 

Steamer  Mason  and  barge  American  Giant,  staves,  aground  on  Carrolton  Bar,  Saginaw 
River. 

Bark  J.  S.  Austin  struck  by  lightning  this  morning  in  the  straits  of  Mackinac ;  two  men 
injured. 

Michael  Morrisey,  engineer  of  the  tug  Magnolia,  drowned  at  La  Salle. 

SC^. — An  unknown  vessel  lost  her  jib-boom  by  collision  with  the  schooner  Delas  De  Wolf 
on  Lake  Michigan. 

Tug  L.  B.  Johnson  and  steam  barge  East^Saginaw  damaged  by  collision  at  Chicago. 

Canal-boat  Russel  Smith,  lumber,  capsized  and  lost  deck-load  at  Buffalo. 

Tug  Bob  Anderson  broke  both  her  cylinder-heads  on  the  Saint  Clair  River.  « 

Tug  Niagara  exploded  her  steam-pipe  at  Detroit.    James  De  Orsay,  deck-hand,  killed. 

Schooner  Algerine,  iron  ore,  damaged  by  collision  with  steam-barge  Robert  Holten  at 
Cleveland. 

24th. — Bark  J.  S.  Austin,  coal,  damaged  by  collision  on  Lake  Michigan,  near  Milwaukee. 

Schooner  Toledo  ci'ushed  her  yawl  in  the  Milwaukee  River. 

Schooner  William  G.  Grant,  coal,  sprung  a  leak  on  Lake  Michigan. 

Schooner  Mary  struck  a  snag  in  Lake  Michigan,  slightly  damaged. 

25th. — Schooner  Louise  Meeker  damaged  by  striking  a  bridge  at  Chicago. 

Schooners  Azov,  Apprentice  Boy,  andMontauk  damaged  by  collision  at  Chicago. 

Propeller  Rockf^t  aground  in  East  River,  Green  Bay,  m  a  iog. 

Steamer  Marine  Citv  ashore  near  Bark  Shanty,  Lake  Huron. 

27th. — Bitrk  City  of  Painesville,  iron  ore,  ashore  on  Eleven-Mile  Shoal,  near  Escanaba/ 
Green  Bay. 

Tug  Mystic  broke  her  crank-pin  near  Port  Huron. 

28th. --Propeller  Georgian  damaged  by  fire  at  Buffalo. 

Tug  M^chant  sunk  by  collision  with  the  propeller  Ironsides  at  Grand  Haven. 

Propeller  Peerless  ashore  near  Bay  City. 

29th. — Schooner  Japan,  lumber,  ashore  near  Spider  Island,  Lake  Michigan. 

Barge  Crow  ashore  at  Stony  Island. 

Propeller  Jay  Gould  aground  at  £  corse. 

30th. — Bark  City  of  Bfilwaukee  lost  her  mizzen-mast  by  collision  with  the  schooner  L.  S. 
Hammond  at  Milwaukee. 

Propeller  S.  D.  Caldwell  ashore  at  Mackinac. 

Tog  Benton,  damaged  by  fire  at  Saginaw  River. 

JULY. 

lat. — Propeller  Montana,  wheat  and  flour,  aground  at  Milwaukee. 

Schooner  W.  J.  Whaling  lost  jib-boom  by  collision  in  the  Chicago  River. 

Propeller  East  aground  in  the  Middle  Channel,  opposite  Ganaogue,  and  became  leaky. 

2d. — Tug  Jennie  Bell  damaged  bv  being  struck  by  the  propeller  Philadelphia  at  Detroit. 

Steamer  Grace  Downer  (sixty -eight  tons)  burned  to  the  water's  edge  at  Beaver  Island ; 
George  Burrows,  mate,  burned  to  death. 

3d. — Tug  J.  U.  Masters  damaged  her  machinery  at  Port  Huron. 

Schooner  Sea  Bird  slightly  damaged  by  collision  at  Detroit. 

4th. — Propeller  B.  F.  Wade  ashore  at  Waukegan. 

Tobias  Tounesseu  drowned  from  the  schooner  Geo.  C.  Finney  at  Kingston. 

5th. — Scow  Hanson,  12,000  bricks,  cut  in  two  and  immediately  sunk  by  collision  with  the 
propeller  Toledo  at  Port  Huron. 

6th. — Barge  Louisa  Bun  sunk  in  Chicago  River. 

Schooner  Herald  water-logged  by  collision  with  the  schooner  Ketchum  off  Chicago. 

Propeller  Gordon  Campbell  damaged  by  a  log  in  her  wheel  at  Milwaukee. 

Propeller  City  of  Cleveland  had  her  cargo  of  wool  mattrasses  accidentally  saturated  with 
liDseea  oil  causing  spontaneous  combustion. 

8th. — Scow  Sea  Bird  lost  both  masts  and  bowsprit  by  collision  at  Detroit. 

Tug  Kate  Moffatt  broke  her  machinery  and  was  towed  to  Detroit. 

Tug  W.  A.  Moore  broke  her  wheel  at  Buffalo. 

Propeller  St.  Lawrence  broke  her  piston-head  at  Kingston. 

Propeller  Java  stove  a  hole  in  her  bow  at  CloveUnd  ;  she  afterward  broke  her  machinery, 
and  went  to  Detroit  for  repairv. 
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9th. — Steam-barpfo  Henry  Howard  broke  her  bed-plate  at  Port  Huron. 

William  Barry,  sailor,  drowned  from  the  schooner  Minnie  Slanson,  near  Big  SmniiMr 
Island,  Green  Bay. 

10th. — Propeller  W.  M.  Tweed  aground  three  hours  at  Chicago. 

12th. — Propeller  Bertschy  loosen^  her  wheel  at  Depere,  and  was  towed  to  Milwaukee. 

13th. — John  Leitch  drowned  from  the  steam-barge  Wm.  Cowie  at  Saint  Clair. 

14th. — Tug  H.  N.  Morthi  damaged  her  wheel  at  Cleveland. 

15th.— Schooners  Whirlwind  and  Col.  Glover  damaged  by  collision  at  Milwaiikee. 

Tug  Sol  Rummage  disabled  machinery  near  Detroit. 

Tug  Scott  broke  ner  wheel  on  a  sunken  log  at  Cleveland. 

16tn. — Steamer  Metropolis  damaged  at  Pentwater. 

Propeller  Truesdell  broke  her  machinery  on  Green  Bay ;  towed  to  Escanaba. 

Bark  Nelson  struck  upon  a  reef  in  the  Straits  of  Mackinac 

17th. — Steamer  Manitoba  struck  a  rock  near  Michipecoten  Island,  Lake  Superior,  and 
sunk  in  12  feet  of  water. 

Steam  barge  Glascon  ha^  aground  on  Sunt  Clair  Flats. 

Steamer  Evening  Star  broke  her  piston-head  on  Lake  Erie. 

Bark  H.  Bissell  struck  a  rock  in  tne  Niagara  River,  causing  a  leak. 

IBth. — A  tow  of  barges  seen  adrift  off  Forestville,  Lake  Huron. 

Tug  Champion  burned  and  scuttled  at  Detroit. 

A  fish-boat  struck  by  a  squall  near  Mackinac  and  damaged ;  men  exhausted. 

Steamer  John  Sherman  ashore  in  Detroit  River. 

Thomas  Halbrook  drowned  from  the  propeller 'Fountain  City,  near  Charlevoix. 

Scow  Ino  dismasted  in  a  north-northwest  storm  on  Lake  Erie,  off  Ashtabula. 

Steam-barge  Henry  Howard  disabled  on  Lake  Huron. 

Schooner  Pelican  aground  on  the  Saint  Clair  Flats. 

20th. — Scow  Nellie  damaged  by  collision  with  the  schooner  J.  B.  Wilber,  in  tlie  Saint 
Clair  River. 

Schooner  Anglo  Saxon  ashore  at  Forty  Mile  Point,  Lake  Huron ;  pettisoned  railroad  iron. 

Steam -barge  Henry  Howard,  lumber,  broke  her  machinery  on  Lalce  Huron. 

Steam-barge  Charles  Reitz  broke  her  wheel  near  Gratoit. 

Schooner  C.  G.  Breed,  coal,  aground  on  a  reef  at  Fox  Point,  twelve  miles  north  of  Mil- 
waukee. 

Tu^  Tempest  lost  a  scow,  laden  with  machinery,  in  a  fog  near  Copper  Harbor,  Lake 
Superior,  which  is  supposed  to  be  foundered. 

2l8t — A  son  of  Julius  Sumner  drowned  from  the  propeller  Pacific,  in  Saginaw  Bay. 

Tug  Hunter  sunk  by  collision  in  8  feet  of  water  in  Lskke  Michigan. 

22a. — Propeller  Orontes  broke  her  shaft  at  Harrisonville  on  Lake  Huron. 

Tug  Harrison  capsiaed  near  Chicago. 

Barge  Robert  Emmett  lost  part  of  her  deck-load  of  staves  in  a  squall  on  Lake  Huron. 

Barge  Jesse  Drummond  lost  jib-boom,  and  became  leaky  by  collision  on  Saint  Clair 
Flats. 

A  raft  of  timber  broken  up  by  heavy  weather  on  Lok^  Huron. 

23d. — Schooner  D.  L.  Couch,  coal,  sunk  off  Long  Point,  Lake  Erie. 

24  th. — Barge  J.  S.  Austin  aground  at  Milwaukee. 

Bark  Sardinia  and  barge  Iron  City  damajred  by  collision  at  Buffalo. 

Scow  Butcher-Boy  lost  an  anchor  on  Lake  Erie. 

Steam-yacht  Eva  Wadsworth,  ashore  on  Peach  Island,  St.  Clair  River. 

Schooner  S.  and  J.  Collier  lost  maintopmast  in  a  squall  on  Lake  Ontario. 

Propelior  Benton  broke  her  wheel  on  Carrolton  Bar,  mouth  of  Saginaw  River. 

Propeller  Philadelphia  (drawing  13f  feet  of  water)  struck  bottom  near  Graaae  Point  hflilt. 
Lake  Saint  Clair. 

John  Bassett  drowned  from  the  steamer  Chicora  in  Georgian  Bay. 

26th. — Brig  Mechanic  damaged  by  striking  a  bridge  at  Milwaukee. 

Schooner  Felican,  ore,  aground  on  the  Saint  Clair  Flats. 

Tug  Home  ashore  at  Calumet,  Lake  Michigan. 

Schooner  Wanderer  ashore  at  Stonv  Reef,  Detroit  Riv^. 

Schooner  Black  Duck,  coal,  foundered  in  deep  water  in  Mexican  Bay,  Lake  Ontario. 
Total  loss. 

27th. — Scow  Ino  damaged  by  collision  with  the  schooner  Long  Simms. 

Schooner  Jennie  Bell  damaged  against  a  bridge  at  Milwaukee. 

Goldsmith  drowned  from  the  revenue-cutter  Commodore  Perry  at  Buff'alo. 

Scow  Lea  sprunga  leak  near  Milwaukee. 

28th  — Schooner  Ellington,  staves,  ashore  at  Fairport,  Lake  Erie. 

John  Doyle  drowned  from  schooner  Rising  Star  at  Chicago. 

John  Heare  drowned  from  steamer  Marine  City  on  Lake  Erie. 

John  Childs  drowned  from  the  barge  Harvest  at  Cleveland. 

Schooner  Theodore  Perry,  coal,  damaged  by  collision  with  a  propeller  on  Lake  Erie. 

Thomas  Fleming  drowned  from  the  sdioouer  L.  B.  Crocker  at  Port  Colborne. 
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29th. — ^Propeller  Maiy  R.  Robinson,  15,000  bushels  wheat,  burned  near  Wangoshance 
light  on  Lake  Michigan. 

;iOth. — Propeller  Lake  Michigan  aground  on  af  shoal  at  Gananogne,  Canada. 

Schooner  What  Ye  Call  It  lost  her  foremast  in  a  squall  at  Detroit. 

Shields  drowned  from  the  schooner  Web.b  at  Erie,  Pennsylvania. 

3lst. — A  seaman  from  the  barge  Globe  drowned  in  Tawas  B\7,  Lake  Huron. 

A  barge  towed  by  the  propeller  Edith  became  water-logged  oflf  Tawas  Bay,  Lake  Huron. 

Steamer  City  of  Montreal  damaged  her  machinery-  near  Windsor. 

A  raft  broke  loose  in  rough  weather  from  the  tug  Clematis  off  Point  Austin,  and  was 
driven  upon  the  beach. 

AUGUST. 

2d. — Schooner  Truman  Moss  dismasted  by  collision  at  Chicago. 

Schooner  Evening  Star  lost  head-gear  by  mnning  against  a  bridge  in  Chicago. 

Scow  Home  broke  from  the  pier  at  Free  Soil,  on  Lake  Michigan,  at  6  p.  m.,  during  a 
nnrther,  and  went  ashore. 

Propeller  Chicago  Belle  sunk  at  Manitowoc. 

Schooner  Libbie  Nan  aground  in  Green  Bay. 

Bark  Jesse  Drummond  nad  her  cargo  damaged  by  water  on  Lake  Ontario. 

Schooners  Star  of  Hope  and  Florida  damaged  by  collision  on  Saint  Clair  Flats. 

Steam  canal-boat  S.  D.  Gibson,  iron-ore,  aground  and  filled  with  water  on  Ford^s  Shoal, 
near  Oswego. 

Barge  Seminole,  lumber,  became  water-logged  at  Tawas,  Lake  Huron. 

Schooners  Eliza  White  and  Octavia  damaged  by  collision  at  Oswego. 

4th.— Thomas  Morgan  drowned  from  the  propeller  Tioga,  ten  miles  off  Long  Point,  Lake 
Erie. 

Schooner  Fearless,  lumber,  capsized  and  filled  off  White  Fish  Point,  near  M&nitowoc^  at 
2  p.  m. 

Charles  Smith  drowned  from  the  schooner  Welland,  at  Chicago. 

Schooner  Capella  lost  jib-boom  at  Manitowoc. 

Schooner  Colonel  Hathaway,  coal,  hard  aground  in  the  Detroit  River. 

Propeller  China  hard  aground  in  the  Neebish,  Sault  River. 

6th. — Fishing-smack  Clara  lost  her  canvas  in  a  squall  on  Green  Bay. 

Tug  Black  Ball  disabled  at  Chicago. 

A  scow  took  fire  in  the  cabin  near  Detroit 

Tug  Babcock  sunk  at  Chicago. 

Schooner  Mary  Nan  had  her  foremast  shivered  by  lightning  at  Green  Bay,  at  night. 

Scow  F.  L.  Jones  lost  center>board  on  Lake  Erie. 

Propeller  Badger  State  aground  in  Saint  Clair  River. 

7th. — Steam-barge  Concord  broke  her  machinery  on  Lake  Erie. 

Steamer  Ajax  burned  to  the  water^s  edge  near  Bay  City. 

8th. — ^Tugs  New  Era  and  J.  T.  Ransom  sunk  at  Tonawanda. 

Bark'  Martin,  wheat,  sunk  by  collision  with  a  schooner  near  Long  Island-,  Lake  Ontario. 

9th. — Tug  Bob  Anderson  broke  down  off  Forestville,  Lake  Huron. 

Schooner  Bessie  Boalt  lost  her  rudder  on  Lake  Michigan. 

Schooner  Golden  Fleece  aground  on  Saint  Clair  Flats. 

Lighter  America  lost  300  barrels  salt  overboard  by  •collision  with  a  bridge  at  East  Sagi- 
naw. 

Schooners  S.  S.  Osbom  and  American  Union  much  damaged  by  collision  near  Fox  Island, 
Lake  Michigan. 

Tug  Danforth  burned  to  the  water*s  edge  at  Du  Luth,  Lake  Superior,  and  sunk  in  18  feet 
water. 

Schoonef  Ardent  and  bark  Sardinia  daihaged  in  squalls  on  Lake  Michig^. 

Steam-barge  Ira  H.  Owen,  iron-ore,  sprung  a  leak. 

Scow  Clara,  coal,  ashore  at  Stoney  Island,  in  the  Detroit  River. 

10th. — Schooner  Delaware  and  bark  Sardinia  aground  at  Milwaukee. 

Schooner  Island  lost  a  gaff  in  heavv  weather  on  Lake  Michigan. 

Schooner  J.  S.  Walter  aground  at  Milwaukee. 

Schooner  Midnight  ashore  at  Racine. 

Bark  John  Bre£n,  coal,  sprung  a  leak  near  Buffalo. 

Schooner  John  Tibbits  damaged  by  collision  with  the  propeller  Yanderbllt  at  Buffalo. 

11th. — Propeller  Thomas  A.  bcott  aground  at  Milwaukee. 

John  Cogsgriff  drowned  from  the  schooner  O.  S.  Storrs,  at  Oswego. 

12th.— Captain  Elijah  Blanchard  drowned  from  the  schooner  Active,  at  Oswego. 

Bark  Zack  Chandler  had  mast  damaged  by  lightning  off  Point  Betsey,  Lake  Michigan. 

13th. — Steamer  Margaret  ashore  in  the  Ducks,  in  Lake  Ontario,  on  a  dark  night. 

Schooner  Berlin  lost  jib-boom  at  Toledo. 

Schooner  American  Union  damaged  by  collision  with  schooner  Osborne  on  Lake  Michigan. 

14th  — Schooner  Dayspring,  wood,  struck  by  lighroing  off  Ashnepee,  Lake  Michigan  ;  L. 
Mneller  seriooslj  injured,  and  Tobias  Tobiassen  instantly  killed. 
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Propeller  Lake  Michigan  aground  on  a  shoal  off  Kingston. 

16th. — Schooner  Josephine  Lawrence  capsized  and  sunk,  by  collision  with  the  propeller 
Favorite,  near  Two  Creeks,  Lake  Michigan^  in  a  dense  fog. 

Charles  Hill  drowned  from  the  schooner  Midnight,  at  Racine. 

Steamers  Corsican  and  Watertown  damaged  by  collision  near  Kingston. 

Schooner  Edwin  Blake,  10,000  bushels  wheat,  aground  on  Point  Frederick  Shoals. 

Bark  Saginaw,  timber,  sunk  at  Saint  Catharine's,  Lake  Ontario. 

17th. — Captain  Waggoner,  of  the  barge  Severn,  drowned  at  Cleveland. 

Schooner  Len  Higby  had  her  topmast  broken  on  Lake  Michigan. 

Steamer  Detroit  damaged  by  collision  with  the  propeller  Thomas  A.  Scott,  at  Detroit. 

J  8th. — Philip  Nolan,  of  the  baree  Snsan  Ward,  drowned  on  Lake  Erie. 

Daniel  Elois,  of  the  Tug  Star,  drowned  in  Saginaw  River. 

Luke  Sky,  of  the  barge  Hotcbkiss,  drowned  at  Buffalo. 

IQth.—  Steamer  Favorite  damaged  by.  collision  at  Detroit. 

Brig  Helfenstein,  salt,  arrived  kt  Detroit  leaking. 

Schooners  American  Union,  ore,  and  S.  P.  Ely,  damaged  by  collision  in  a  dense  fog,  at 
Port  Huron. 

Scow  Industry,  walnut  lumber,  found  water-logged  and  abandoned  on  Lake  Erie ;  towed 
to  Cleveland. 

2]  St. — Scow  Pierrepoint  and  propeller  Mohawk  damaged  by  collision  at  Detroit. 

Tug  J.  H.  Martin  broke  her  machinery ;  towed  into  Detroit. 

22d. — Bark  C.  K.  Kims,  33,000  bushels  com,  struck  a  reef  at  Bar  Point,  Lake  Erie. 

Schooner  Monterey  struck  a  rock,  and  damaged. 

Schooner  Middlesex  sprung  a  leak  at  Marquette, 

Schooner  Sophia  Smitn  damaged  by  collision  near  Detroit 

Steamer  W.  R.  Clinton  damaged  on  a  rock  at  Grindstone  City. 

24th. — Propeller  Cuba  aground  at  Milwaukee. 

Schooner  Welland  ran  against  the  pier  at  Muskegon,  was  crushed,  filled  with  water,  and 
capsized. 

Scow  Snowbird  injured  and  sunk,  by  a  blast  intended  for  the  removal  of  rocks  in  the 
Detroit  River. 

Mr. McDonald  drowned  from  the  steamer  W.  R.  Clinton  on  Lake  Huron. 

Scow  Maria  sprung  a  leak  on  Lake  Huron. 

25th. — Propeller  Bertschy  burned  at  Depere,  near  Green  Bay,  loss  $8,000. 

Charles  Hendrickson  drowned  from  schooner  Dayspring,  at  Ahnepee,  Lake  Michigan. 

Tug  J.  D.  Dudley  ashore  at  Fairport,  Lake  Erie. 

26th. — Schooner  David  Stewart,  ore,  hard  aground  on  the  Saint  Clair  Flats, 

Schooner  Narragansett  lost  canvas  in  a  squall  on  Lake  Erie. 

Schooner  Colunobia,  coal,  aground  in  Detroit  River. 

A  scow  driven  ashore  on  Lake  Huron,  near  the  entrance  of  the  Saint  Clair  River. 

27th. — Schooner  Lewis  Ludington  lost  iib-boom  at  Chicago. 

28th. — A  northeast  storm  on  Lake  Michigan  to-day,  driving  many  vessels  into  port  fox 
shelter. 

Scow  Ida  H.  Bloom  struck  a  pier  at  Milwaukee  and  lost  jib-boom. 

Several  small  sail-boats  lost  or  damaged  at  Milwaukee.    , 

A  canal-boat  sunk,  and  another  damaged,  in  the  Niagara  River. 

Schooner  Louie  Meeker,  22,000  busliels  of  oats,  struck  by  a  squall  at  10  a.  m.,  ten  mii«s 
from  shore,  near  Point  Sauble,  Lake  Michigan,  capsized  and  sunk.  Captain  Robert  West, 
Robert  West,  jr.,  Charles  Baker,  E.  Nelson,  and  the  steward  were  drowned. 

Schooner  Glad  Tidings  lost  jib-boom  in  the  gale  on  Lake  Michigan. 

Sco%^  Minnie  Corlette,  shingles  and  piles,  damaged  at  Waukegan. 

29th. — Schooner  Garibaldi  had  sail  torn  by  a  bridge  at  Milwaukee. 

Michael  Neupert  drowned  from  the  tug  Ballentine,  at  Bay  City. 

Schooner  Augeline  lost  mainsail  in  a  squall. 

Schooner  J.  R.  Sanbum  split  h^r  mainsail  and  fore-topsail. 

Schooner  Cortland  had  canvas  blown  away. 

Schooner  Almina  damaged  on  the  piers  at  Cleveland. 

Scow  J.  W.  Porter  ashore  at  Clough*8  Pier. 

A  raft  of  logs  broke  loose  from  a  tug  at  Cleveland  and  washed  ashore. 

:{0th. — Barge  El  Dorado  broke  her  steering  gear,  and  was  towed  into  Milwaukee. 

Brig  Waucoma,  iron,  sprung  a  leak  near  the  Manitous,  Lake  Michigan. 

Schooner  Delos  De  Wolf,  grain,  sprung  a  leak  on  Lake  Michigan. 

Schooner  Sea  Gem  damaged  at  the  pier  at  Manistee. 

Tug  Louie  Dole  damaged  by  collision  with  the  tug  Black  Bell,  off  Chicago. 

Scow  C.  C.  Butts  sunk  at  Kenosha. 

Schooner  G.  J.  Whitney,  stone,  ashore,  and  full  of  water,  at  Vermillion,  Ohio. 

A  number  of  vessels  lupround  on  the  Saint  Clair  Flats,  owing  to  the  low  stage  of  the  water. 

Schooner  Alpha,  lumber,  n^^reckcd  at  5  p.  m.   on  a  reef  near  Four-Mile  Point,   Lake 
Vtario. 

Schooner  Orion  sunk  at  Long  Point,  Lake  Erie, 
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Scbooner  Richardson  asliore  at  Presque  Isle,  Lake  Erie. 

Propeller  Buckeye  broke  her  engine  on  Lake  Ontario. 

Schooner  Odd  Fellow,  lamber,  Tost  mainsail  and  a  portion  of  her  cargo. 

A  severe  northwester  on  Lake  Huron ;  vessels  unable  to  proceed,  anchored  along  the 
coast. 

Schooner  Franconia,  pig-iron,  sprung  a  leak  on  Lake  Huron. 

Scow  J.  F.  Porter  stranded  on  south  shore  of  Lake  Erie. 

Schooner  Montauk  and  Bark  Pathfinder  lo^t  jib-booms  at  Port  Huron. 

Propeller  Toledo  had  her  gangways  dashed  in  on  Lake  Huron. 

Schooner  C.  P.  Minch  aground  at  Port  Huron. 

Scow  Hannah  lost  jib-boom  by  collision,  on  entering  the  Saint  Clair  River. 

Schooner  Oovernor  damaged  at  the  pier  and  grounded  at  Oswego. 

Schooner  Two  Brothers  lost  16,000  ^t  of  lumber  on  Lake  Ontario.- 

Schooner  Olivia  lost  6,000  feet  of  lumber  on  Lake  Ontario. 

Revdnue-cutter  Chase  lost  anchor  and  chain  on  Lake  Ontario. 

A  seaman  drowned  from  the  Barge  Toledo,  at  Kingston. 

Brig  Ocean,  stone,  sunk  in  Lake  Ontario. 

Schooner  Vancouver,  pig-iron,  sprung  a  leak  on  Lake  Ontario. 

31  St. — Barks  William  Howe  and  Prince  of  Wales  ashore  near  Port  Dalhousie,  Lake 
Erie. 

Schooner  Fanny  Campbell  disabled  near  Point  au  Pellee. 

Bark  Alexander,  timber,  sprung  a  leak  off  Long  Point. 

Schooner  Augustus  Ford,  coal,  sprang  a  leak  on  Lake  Erie. 

Schooner  Erie  sunk  while  at  anchor  at  Marblehead,  Lake  Erie. 

Schooner  Amoskeag  struck  in  Saalt  Ste.  Marie  River,  and  sprung  a  leak. 

Schooner  Eliza  White  damaged  by  fire  at  Oswego. 

Brig  Gen.  Worth  lost  foremast  off  the  Scotch  Bonnets. 

Barge  Argo  lost  lumber  and  shingles  overboard  on  Lake  Ontario. 

Scow  Ida  and  Mary,  stone,  ashore,  at  night,  on. Sturgeon  Point,  Lake  Erie. 

Propeller  City  of  Madison  damaged  and  driven  back  to  Marquette,  Lake  Superior,  by 
the  storm. 


Paper  H. 


METEOROLOGICAL  OBSERVATIONS  MADE  AT  MOUNT  WASHINGTON,  N.H., 

DURING  THE  MONTH  OF  MAY,  1872. 

Office  of  the  Chief  Signal-Officer, 

fVashington,  D,  C,  July  10,  1872. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  meteorological  observations  made 
in  compliance  with  your  orders  at  Mount  Washington,  New  Hampshire,  from  May  1  to  May 
31, 1872>  during  which  time  a  special  station,  established  at  the  railroad  depot,  near  the 
base  of  the  mountain,  was  in  telegraphic  communication  with  the  permanent  station  at  the 
sun  I  rait. 

Fifteen  observations  were  made  daily  at  both  stations  at  hourly  intervals,  and  especial 
pains  taken  to  have  them  made  synchronously.     (Papers  A  and  B.) 

Instruments  used  at  Summit  Stations. — Barometer,  Green's  standard  No.  17d7;  instrumental 
error, — .005;  thermometer, Green's  mercurial;  hygrometer,  (Glaisher's  model;)  anemome- 
ter, Robinson's ;  rain-gauge,  signal-service  model. 

At  base  of  mountain. — ^Barometer,  Green's,  No.  1914;  instrumental  error, — .002;  ther- 
mometer. Green's ;  hygprometer,  Glaisher's ;  anemometer,  Robinson's,  with  Gibbon's  self- 
registeriog  attachment ;  rain-gauge,  signal-service  model. 

Observers. — Summit  station  :  Sergeant  A.  R.  Thomett,  signal-service.  United  States  Army ; 
Private  R.  J.  Bell,  signal  service,  United  States  Army.  Lower  station :  Sergeant  Theodore 
Smith,  signal  service.  United  States  Army  ;  Private  J.  H.  Garrad,  signal  service,  United 
States  Army. 

Attention  is  invited  to  the  special  report  of  Sergeant  Smith,  (Paper  C,)  and  to  the  daily 
journals  kept  at  both  stations,  (Papers  D  and  E.) 

Paper  F  exhibits,  in  tabulated  form,  the  daily  observations  made  at  the  mountain  stations, 
and  Paper  G  those  made  at  Portland,  Maine,  for  the  same  period  of  time,  at  an  elevation  of 
54  feet  above  n^an-tide  level.  Of  the  Portland  observations,  those  made  at  8.2  a.  m.,  5.2 
p.  m.,  and  12.2  a.  m.  are  synchronous  with  those  made  on  the  mountain  stations  at  7.57 
a.  m.,  4.57  p.  ro.,and  11.57  p.  m. 

Very  respectfully,  your  obedient  servant, 

H.  W.  HOWGATE, 
Second  Lieutenant  and  Brevet  Captain^  Unitrd  States  Army^ 

Acting  Signal' Officer  and  AssistaitL 

Brigadier-General  Albert  J.  Mybr, 

Chief  Signal' Officer  of  the  Army, 
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Pmftr  A. 
War  Departmevt,  Office  of  Chief  Swv al-Offkeb, 

DlTIfllOX  OF  TKLBGSAM 8  AXD  SePOKTS 

FOR  THE  BeHEFIT  OF  CoMXRSCE. 

WaMkm^tmm^  Aprii  20,  I8<^ 

Seroeaht  :  A  ipecUl  leries  of  obflerrttions  aft  the  base  of  M ouni  Washington,  m 
nection  with  the  station  on  the  snmmit,  will  be  made,  nnder  jonr  snperriaoa,  duivag  the 
month  of  May  next,  beginning  at  6  a.  uLof  the  1st  and  terminating  at  11^7  p.  m.  of  the 
31st  of  the  month.  These  observations  will  be  the  same  in  all  lespecta  as  those  taken  at 
regular  stations,  andNrill  be  entered  in  the  same  manner  upon  Form  4,  and  will  be  bionght 
byroa  in  person  to  this  Office  when  called  in,  nnless  otherwise  ordered. 

The  observations  will  be  made  at  the  following  hoars,  (local  time :)  6  a.  m.,7  sl  n.,  7.57 
a.  m.,  9  a.m.,  10  a.m.,  11  a.  m.,  12  m.,  1  p.  m., 2p.m.,  3  p.nL.,4p.m.,4.57p.  m.,6p.m«,9pL 
m-,  11.57  p.  m. 

Upon  your  arriTal  at  the  base  of  the  mountain  jou  will  put  yonnelf  in  telegrspliic  cem- 
mumcation  with  the  obserrer  on  the  summit,  and  will,  if  practicable,  keep  this  eonuaaniea- 
tion  unbroken  during  your  occupation  of  the  station.  The  obserration  at  each  statiott 
must  be  synchronous,  and,  in  order  to  effect  this,  the  time-pieces  at  both  stations  oinst  be 
kept  carefully  adjusted  with  each  other  by  comparing  them  three  times  each  day,  (by  tele- 
graph,) at  intenrals  of  eight  hours.  Five  minutes  More  the  time  of  each  observatioii  yea 
will  call  the  obso-rer  at  the  summit,  and,  after  getting  his  acknowledfmeni,  will  pcefiBre 
for  taking  the  observation.  The  signal  for  reading  the  barometer  will  oe  given  fron  your 
station  one  minute  before  the  time.  The  instruments  will  be  read  in  the  following  oidor : 
1st,  attached  thermometer ;  2d,  barometer ;  3d,  thermometer ;  4th,  hygrometer ;  Sth,  ane- 
mometer; 6th,  wind- vane ;  7th,  rain-gauge. 

It  is  expected  that  both  observers  and  assistants  at  both  stations  will  unite  in  doing-  this 
special  work  accurately  and  promptly,  as  the  anticipated  results  will  be  of  general      -      -" 
interest 

Very  respectfully, 

H.  W.  HO  WO  ATE, 
Second  LitutemuU  and  BreUt  Capiaiu,  Umiud  States  At 

Aetimg  Sigual-OJUer  amd  At 

Sergeant  Theodore  Smith, 

Base  of  MotaU  Waskingtoa^  New  Hampshire, 


Paper  B. 

War  Department,  Office  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports 
FOR  THE  Benefit  of  Commerce, 
Washington,  D.  C,  Afml  18, 1872. 
Sergeant  :  A  special  series  of  observations  will  be  made  at  your  station,  in  connectiea 
with  an  observer  at  the  base  of  the  mountain,  during  the  month  of  May ;  beginning  at  6 
a.  m.  of  the  Ist  and  terminating  at  6  p.  m.  of  the  Slst,  and  at  the  followiog  houra :  6  a.  m., 
9  a.  m.,  10  a.  m.,  II  a.  m.,  12  m.,  J  p.  m.,  3  p.  m.,  4  p. m., and  6  p.  m.  These  special 
observations  will  be  the  same  in  all  respects  as  those  taken  at  the  regular  hours,  and  will  bt 
entered  in  the  same  manner  upon  Form  4,  but  on  separate  sheets  from  the  two  regular  series. 
Thev  are  not  for  telegraphic  mmsmission,  bat  will  be  sent  by  mul  to  this  Office  at  the  end 
of  the  month.  These  observations  must  not  interfere  with  the  regular  reports,  which  wifl 
be  taken,  recorded,  and  transmitted  as  usual.  The  observer  at  the  base  of  the  monntaiB 
will  be  in  telegraphic  communication  with  the  summit,  and  the  observations  at  both  wtarioiw 
must  be  synchronous.  To  effect  this,  the  observers  will  keep  their  time>pieoes  carefully 
adjusted  with  each  other,  making  a  comparison  three  times  each  day,  (by  tele^aph,)  at 
intervals  of  eight  hours.  Five  minutes  before  the  time  for  each  observation  the  observer  at 
the  lower  station  will  call  the  observer  at  the  summit,  who  will  promptly  acknowledge  the 
call,  and  get  ready  for  work.  The  signal  for  reading  the  barometer  will  be  given  from  the 
lower  station  one  minute  before  the  time.  The  instruments  will  be  read  in  the  following 
order:  1st,  attached  thermometer;  2d,  barometer ;  3d,  thermometer  ;  4th,  hygrometer ;  oth, 
anemometer ;  6tb,  wind-vane ;  7th,  rain-gauge. 

It  is  expected  that  both  observers  aqd^  assistants  will  unite  in  doing  this  work  accurately 
and  promptly.    The  observer  at  the  lower  station  will  take  observations  for  recozd  at  the 
same  times  as  the  regular  observations  are  taken  at  the  summit  station. 
Very  respectfully,  &c, 

H.  W.  HOWGATE, 
Second  Lifutenant  and  Brevet  Captain ,  United  States 

Armp,  and  Acting  Signal' Officer  and  AssistattL 
Sergeant  A.  R.  Thorn ett. 

Mount  Washingtony  New  Hampahife, 
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Paper  C, 

Washington,  D.  C,  Juite  8,  1872. 

Sir  :  I  have  the  honor  to  submit  the  following  report  in  reference  to  the  work  at  the  tem- 

gorarj  station  at  the  base  of  Mount  Washing^ton,  New  Hampshire,  during  the  month  of 
lay,  1872: 

I  arrived  at  the  station  on  the  evening  of  April  .25,  but  the  two  cases  containing  the  dif- 
ferent instruments  to  be  used  there  were  still  at  Littleton,  New  Hampshire,  as  the  roads  were 
impassable  for  heavy  teams.  Captain  J.  W.  Dodge,  the  manager  of  the  Mount  Washing- 
ton railway,  engaged  a  team  at  Bethlehem  to  bring  provisions  and  my  instruments  at  ^U 
hazards  on  Friday,  April  26,  and  by  using  eight  hordes  they  succeeded  in  reaching  the  base 
of  the  mountain  the  following  day.  I  found  the  instruments  in  pretty  fair  condition  under 
the  circumstances,  as  only  two  glass  jars  of  the  Daniell  battery  and  two  porous  cups  of  the 
Le  Glanche  battery  were  broken. 

Immediately  upon  my  arrival  I  placed  myself  in  telegraphic  communieatiou  with  the  ob- 
server at  the  summit  of  Mount  Washington,  using  six  cups  of  the  Daniell  battery,  and  Lit- 
tleton office  put  up  a  separate  battery  for  the  main  wire,  connecting  me  with  Concord  and 
Boston  at  report  hours ;  and,  also,  regularly  every  night  after  8  o'clock.  The  wire  to  Lit- 
tleton had  been  kept  in  fair  condition  during  the  winter  by  Mr.  Ranlet,  of  Bethlehem,  but 
the  cable  to  the  summit  worked  very  hard,  owing  to  imperfect  insulation.  The  observer  at 
the  summit  was  unable  to  break  any  station  during  laiu-storms,  and  affcer  the  snow  Upou 
the  trestle-work  of  the  railway  commenced  to  melt,  and  therefore  I  concluded  to  divide  and 
relay  his  reports  whenever  it  would  be  necessary. 

Sunday,  April  28,  was  occupied  in  putting  up  the  instruments.  During  the  afternoon, 
Sergeant  A.  K.  Thomett  came  down  from  the  summit,  and  we  made  the  necessary  arrange- 
ments for  carrying  out  the  instructions  received  from  the  Chief  Signal-Office  in  regard  to 
our  special  observations. 

I  divided  the  hours  of  duty  between  mvself  and  assistant,  Private  J.  H.  Garrard,  in  such 
a  manner  that  whoever  took  the  night  observations  was  to  take  the  afternoon  observations 
on  the  following  day,  thus  giving  twelve  hours  of  duty  to  each ;  but  whenever  the  wire 
worked  hard,  and  I  was  not  on  duty  at  midnight,  my  assistant  was  to  waken  me  for  relay- 
ing the  midnight  reports.  The  signal  for  reading  the  barometer,  &c.,  was  given  from  my 
station  by  calling  Mount  Washington  five  minutes  before  the  hour  of  observation,  and  then 
making  single  dots  one-half  minute  before,  and  double  dots  at  the  exact  hour,  then  reading 
the  barometer  the  instant  the  acknowledgment  was  received  from  Mount  Washington.  I 
had  given  my  assistant  sufficient  instructions  in  the  use  of  the  Morse  code  for  giving  these 
signals,  and  this  plan  was  kept  up  during  the  entire  month  with  but  few  interruptions,  which 
were  caused  by  tne  bad  condition  of  the  cable.  The  time-pieces  at  both  stations  were  ad- 
justed three  times  each  day,  at  intervals  of  eight  hours,  according  to  instructions. 

The  different  meteorological  instruments  were  exposed  as  follows : 

Barometers  in  a  room  on  the  second  floor  of  the  depot  building,  about  24  feet  above  the 
surrounding  ground  ;  thermometer  and  hygronlieter  outside  of  a  window  of  the  same  room, 
facing  the  north,  being  well  sheltered  by  the  large  projecting  roof  of  the  depot  building ; 
the  anemometer  and  anemoscope  on  the  roof  of  the  old  log  cabin,  standing  south  of  and  about 
20  feet  higher  than  the  depot ;  the  rain-gauge  in  a  clearing  some  40  feet  from  the  buildings 
on  the  ground. 

The  instruments  worked  well  and  remained  in  good  condition  during  the  month,  and  the 
barometer  I  used  was  from  time  to  time  compared  with  the  additional  one  I  had,  both  in- 
struments reading  alike. 

In  obedience  to  orders  received  from  the  Chief  Signal-Officer,  1  left  the  station  on  the  morn- 
ing of  June  2,  arriving  at  Washino^ton  on  the  evening  of  June  4. 
Very  respectfully,  your  obedient  servant, 

THEODORE  SMITH, 
Observer-Serffeantj  Signal  Service^  United  States  Army, 

Captain  H.  W.  Howoate, 

Acting  Signal-Officer  and  Assistant. 


Paper  D. 
ABSTRACT  OF  DAILY  JOURNAL  FOR  THE  MONTH  OF  MAY,  1872. 

April  30. — Day  opened  with  cold  and  fair  weather.  Barometer,  high  and  steady  since 
yesterday  afternoon.  Temperature,  22^  at  6  o'clock  a.  m.  Wind,  west  and  light.  Sky 
covered  with  about  one- fourth  cirrus  clouds  moving  rapidly  from  the  northwest.  Very  clear 
around  the  summits  of  Mounts  Washington  and  the  Green  or  Franconia  ranges.  Hazy  in  the 
west.  Wind  increased  somewhat  toward  noon ;  but  barometer  remained  unchanged;  tem- 
perature rising  very  rapidly,  being  51^  at  1  o*clock  p.  m.    Commenced  clouding  up  in  die 
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Propeller  Lake  Michigan  agroand  on  a  shoal  off  Kingston. 

16th. — Schooner  Josephine  Lawrence  capsized  and  sunk,  by  collision  with  the  propeller 
Favorite,  near  Two  Creeks,  Lake  Michigan^  in  a  dense  fog. 

Charles  Hill  drowned  from  the  schooner  Midnight,  at  Racine. 

Steamers  Corsican  and  Watertown  damaged  by  collision  near  Kingston. 

Schooner  Edwin  Blake,  1&),000  bushels  wheat,  aground  on  Point  Frederick  Shoals. 

Bark  Saginaw,  timber,  sunk  at  Saint  Catharine*s,  Lake  Ontario. 

17th. — Captain  Waggoner,  of  the  barge  Severn,  drowned  at  Cleveland. 

Schooner  Len  Higby  had  her  topmast  broken  on  Lake  Michigan. 

Steamer  Detroit  damaged  by  collision  with  the  propeller  Thomas  A.  Scott,  at  Detroit. 

18th. — Philip  Nolan,  of  the  barge  Susan  Ward,  drowned  on  Lake  Erie. 

Daniel  Elois,  of  the  Tug  Star,  drowned  in  Saginaw  River. 

Luke  Sky,  of  the  barge  Hotchkiss,  drowned  at  Buffalo. 

lOth.—  Steamer  Favonte  damaged  by  collision  at  Detroit. 

Brig  Helfenstein,  salt,  arrived  kt  Detroit  leaking. 

Schooners  American  Union,  ore,  and  S.  P.  Ely,  damaged  by  collision  in  a  dense  fog,  at 
Port  Huron. 

Scow  Industry,  walnut  lumber,  found  water-logged  and  abandoned  on  Lake  Erie ;  towed 
to  Cleveland. 

21st. — Scow  Pierrepoint  and  propeller  Mohawk  damaged  by  collision  at  Detroit. 

Tug  J.  H.  Martin  broke  her  machinery ;  towed  into  Detroit. 

22d.— Bark  C.  K.  Nims,  33,000  bushels  com,  struck  a  reef  at  Bar  Point,  Lake  Erie. 

Schooner  Monterey  struck  a  rock,  and  damaged. 

Schoooer  Middlesex  sprung  a  leak  at  Marquette, 

Schooner  Sophia  Smitn  damaged  by  collision  near  Detroit 

Steamer  W.  R.  Clinton  damaged  on  a  rock  at  Grindstone  City. 

24th  — Propeller  Cuba  aground  at  Milwaukee. 

Schooner  Welland  ran  against  the  pier  at  Muskegon,  was  crushed,  filled  with  water,  and 
capsized. 

Scow  Snowbird  injured  and  sunk,  by  a  blast  intended  for  the  removal  of  rocks  in  the 
Detroit  River. 

Mr. McDonald  drowned  from  the  steamer  W.  R.  Clinton  on  Lake  Huron. 

Scow  Maria  sprung  a  leak  on  Lake  Huron. 

25th. — ^Propeller  Bertschy  burned  at  Depere,  near  Green  Bay,  loss  $8,000. 

Charles  Hendrickson  drowned  from  schooner  Dayspring,  at  Ahnepee,  Lake  Michigan. 

Tug  J.  D.  Dudley  ashore  at  Fairport,  Lake  Erie. 

26th. — Schooner  David  Stewart,  ore,  hard  aground  on  the  Saint  Clair  Flats. 

Schooner  Narragansett  lost  canvas  in  a  squall  on  Lake  Erie. 

Schooner  Coluinbia,  coal,  aground  in  Detroit  River. 

A  scow  driven  ashore  on  Lake  Huron,  near  the  entrance  of  the  Saint  Clair  River. 

27th. — Schooner  Lewis  Ludington  lost  jib-boom  at  Chicago. 

28th. — ^A  northeast  storm  on  Lekke  Michigan  to-day,  driving  many  vessels  into  port  for 
shelter. 

Scow  Ida  H.  Bloom  struck  a  pier  at  Milwaukee  and  lost  jib-boom. 

Several  small  sail-boats  lost  or  damaged  at  Milwaukee.    , 

A  canal-boat  sunk,  and  another  damaged,  in  the  Niagara  River. 

Schooner  Louie  Meeker,  22,000  busl^els  of  oats,  struck  by  a  squall  at  10  a.  m.,  ten  mil« 
from  shore,  near  Point  Sauble,  Lake  Michigan,  capsized  and  sudk.  Captain  Robert  West, 
Robert  West,  jr.,  Charles  Baker,  E.  Nelson,  and  the  steward  were  drowned. 

Schooner  Glad  Tidings  lost  jib-boom  in  the  gale  on  Lake  Michigan. 

Scov^  Minnie  Corlette,  shingles  and  piles,  damaged  at  Waukegan. 

29th. — Schooner  Garibaldi  had  sail  torn  by  a  bridge  at  Milwaukee. 

Michael  Neupert  drowned  from  the  tug  Ballentine,  at  Bay  City. 

Schooner  Augelioe  lost  mainsail  in  a  squall. 

Schooner  J.  K.  Sanbum  split  h^r  mainsail  and  fore-topsidl. 

Schooner  Cortland  had  canvas  blown  away. 

Schooner  Almina  damaged  on  the  piers  at  Cleveland. 

Scow  J.  W.  Porter  ashore  at  Clough*s  Pier. 

A  raft  of  logs  broke  loose  from  a  tug  at  Cleveland  and  washed  ashore. 

:^th. — Barge  £1  Dorado  broke  her  steering  gear,  and  wa^  towed  into  Milwaukee. 

Brig  Waucoma,  iron,  sprung  a  leak  near  the  JVIanitous,  Lake  Michigan. 

Schooner  Delos  De  Wolf,  grain,  sprung  a  leak  on  Lake  Michigan. 

Schooner  Sea  Gem  damaged  at  the  pier  at  Mauistee. 

Tug  Louie  Dole  damaged  by  collision  with  the  tug  Black  Bell,  off  Chicago. 

Scow  C.  C.  Butts  sunk  at  Kenosha. 

Schooner  G.  J.  Whitney,  stone,  ashore,  and  full  of  water,  at  Vermillion,  Ohio. 
A  number  of  vessels  aground  on  the  Saint  Clair  Flats,  owing  to  the  low  stage  of  the  water. 
Schooner  Alpha;  lumber,  n^^reckod  at  5  p.  m.   on  a  reef  near  Four-Mile  Point,   Lake 
Ontario. 
Schooner  Orion  sunk  at  Long  Point,  Lake  Erie, 
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Scbooner  Richardson  asliore  at  Presqne  Isle,  Lake  Erie. 

Propeller  Buckeye  broke  her  engine  on  Lake  Ontario. 

Schooner  Odd  Fellow,  lumber,  Tost  mainsail  and  a  portion  of  her  cargo. 

A  severe  northwester  on  Lake  Huron ;  vessels  unable  to  proceed,  anchored  along  the 
coast. 

Schooner  Franconia,  pig-iron,  sprung  a  leak  on  Lake  Huron. 

Scow  J.  F.  Porter  stranded  on  south  shore  of  Lake  Erie. 

Schooner  Montauk  and  Bark  Pathfinder  lo^t  jib-booms  at  Port  Huron. 

Propeller  Toledo  had  her  gangways  dashed  in  on  Lake  Huron. 

Schooner  C.  P.  Minch  aground  at  Port  Huron. 

Scow  Hannah  lost  jib-boom  by  collision,  on  entering  the  Saint  Clair  River. 

Schooner  Qbvernor  damaged  at  the  pier  and  grounded  at  Oswego. 

Schooner  Two  Brothers  lost  16,000  feet  of  lumber  on  Lake  Ontario. 

Schooner  Olivia  lost  6,000  feet  of  lumber  on  Lake  Ontario. 

Revenue-cutter  Chase  lost  anchor  and  chain  on  Lake  Ontario. 

A  seaman  drowned  from  the  Barge  Toledo,  at  Kingston. 

Brig  Ocean,  stone,  sunk  in  Lake  Ontario. 

Schooner  Vancouver,  ph?-iron,  sprung  a  leak  on  Lake  Ontario. 

31st. — Barks  William  Howe  and  Prince  of  Wales  ashore  near  Port  Dalhousie,  Lake 
Erie. 

Schooner  Fanny  Campbell  disabled  near  Point  au  Pellee. 

Bark  Alexander,  timber,  sprung  a  leak  off  Long  Point. 

Schooner  Augustus  Ford,  coal,  sprung  a  leak  on  Lake  Erie. 

Schooner  Erie  sunk  while  at  anchor  at  Marblehead,  Lake  Erie. 

Schooner  Amoskeajj^  struck  in  Saalt  Ste.  Marie  River,  and  sprung  a  leak. 

Schooner  Eliza  White  damaged  by  fire  at  Oswego. 

Brig  Gen.  Worth  lost  foremast  on  the  Scotch  Bonnets. 

Barge  Argo  lost  lumber  and  shingles  overboard  on  Lake  Ontario. 

Scow  Ida  and  Mary,  stone,  ashore,  at  night,  on.  Sturgeon  Point,  Lake  Erie. 

PropoUer  City  of  Madison  damaged  ana  driven  back  to  Marquette,  Lake  Superior,  by 
the  storm. 


Paper  H. 


METEOROLOGICAL  OBSERVATIONS  MADE  AT  MOUNT  WASHINGTON,  N.H., 

DURING  THE  MONTH  OF  MAY,  1872. 

Office  op  the  Chief  Signal-Officer, 

fVashington,  D.  C,  July  10,  1872. 

Sir  :  I  have  the  honor  to  submit  the  following:  report  of  meteorological  observations  made 
in  compliance  with  your  orders  at  Mount  Washington,  New  Hampsnire,  from  May  1  to  May 
31, 1872)  during  which  time  a  special  station,  established  at  the  railroad  depot,  near  the 
base  of  the  mountain,  wa»  in  telegraphic  communication  with  the  permanent  station  at  the 
BUiiiroit. 

Fifteen  observations  were  made  daily  at  both  stations  at  hourly  intervals,  and  especial 
paius  taken  to  have  them  made  synchronously.     (Papers  A  and  B.) 

fngtruments  used  at  Summit  Stations. — Barometer,  Greenes  standard  No.  1797 ;  instrumental 
error, — .005;  thermometer, Greenes  mercurial;  hygrometer,  (Glaisher*s  model;)  anemome- 
ter, Robinson's ;  rain-gauge,  signal-service  model. 

At  base  of  mountain, — ^Barometer,  Green's,  No.  1914;  instrumental  error, — .002;  ther- 
mometer. Green's ;  hygprometer,  Glaisher*8 :  anemometer,  Robinson's,  with  Gibbon's  self- 
registering  attachment ;  rain-gauge,  signal-service  model. 

Observers. — Summit  station  :  Sergeant  A.  R.  Thornett,  signaUservice,  United  States  Army ; 
Private  R.  J.  Bell,  signal  service.  United  States  Army.  Lower  station :  Sergeant  Theodore 
Smith,  signal  service,  United  States  Army  ;  Private  J.  H.  Garrad,  signal  service,  United 
States  Army. 

Attention  is  invited  to  the  special  report  of  Sergeant  Smith,  (Paper  C,)  and  to  the  daily 
journals  kept  at  both  stations,  (Papers  D  and  E.) 

Paper  F  exhibits,  in  tabulated  form,  the  daily  observations  made  at  the  mountain  stations, 
and  Paper  G  those  made  at  Portland,  Maine,  for  the  same  period  of  time,  at  an  elevation  of 
54  feet  above  n^pan-tide  level.  Of  the  Portland  observations,  those  made  at  8.2  a.  m.,  5.2 
p.  m.,  and  12.2  a.  m.  are  synchronous  with  those  made  on  the  mountain  stations  at  7.57 
a.  m., 4.57  p.  ro.,and  11.57  p.  m. 

Very  respectfully,  your  obedient  servant, 

H.  W.  HOWGATE, 
Second  Lieutenant  and  Brevet  Captain,  Vnitrd  States  Army, 

Acting  Signat^ Officer  and  Assistant. 

Brigadier-General  Albert  J.  Myer, 

Chief  Signal'Officer  qf  the  Army. 
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afternoon,  and  looked  hazy  and  threatening^  all  around,  but  the  clouds  are  stil!  considerably 
higher  than  the  summit  of  Mount  Washington.  Saw  some  butterflies  to-day  on  the  snow, 
wnich  melts  away  very  fast.  Cleared  away  af^in  about  5  o'clock  p.  m.,  leaving*  the  sky 
covered  with  about  one-fourth  cirro-stratus  clouds.  Barometer,  still  nigh  and  steady ;  tem- 
perature, 42^  at  9  o'clock  p.  m. 

if  ay  1.— Sky  entirely  overcast  at  day -break,  looking  very  threatening.  Barometer  failing 
slowly  until  9  o'clock  a.  m.  Temperature  rising  rapidly.  Commenced  to  clear  np  at  10 
o'clock  a.  m.  Wind  southwest  and  gentle.  Barometer  continued  to  fall  until  4  p. 
m..  and  the  wind  suddenly  changed  to  southeast.  Very  black  masses  of  nimbus  clouds 
came  moving  from  that  direction,  soon  after  enveloping  the  mountain  do>vn  to  ihb 
line  of  vegetation.  The  summits  of  Lafayette  and  the  Twin  Mountains  are  still  uncovered, 
but  the  clouds  are  filling  all  of  the  valleys  rapidly.  At  8  p.  m.  barometer  still  falling;  wind, 
due  south  and  gentle.  All  the  mountaiu-summits  are  now  enveloped  in  cloaas,  reachinf 
down  below  the  line  of  vegetation.  Observer  at  the  summit  reports,  "  Rain  and 
wind  southwest  and  sixty  miles  per  hour."  Very  dark  below ;  could  not  see  objects  at 
more  than  a  few  yards  distance.  Temperature  remains  almost  unchanged  since  8  a.  m., 
being  5(P  at  midnight.  Appearances  indicate  heavy  rain  on  the  mountains,  the  little  stream 
here  rising  very  rapidly,  and  the  rush  of  waters  in  the  different  ravines  resounds  from  all 
sides. 

May  2. — Commenced  raining  shortly  after  midnight,  and  continued  quite  hard  at  day- 
break. Wind  still  south,  but  veering  at  times  to  southeast.  Barometer  still  falline^  slowly. 
Temperature  steady.  Humidity,  100  per  cent.;  the  clouds  moving  very  fast  from  tbesoutL 
west  and  reaching  far  below  this  station,  forming  one  large  continuous  sheet  over  the  valkv 
of  the  Amonoosuc  Rain  ended  at  9.45  a.  m.,  and  soon  after  the  blue  sky  became  visible 
in  the  west.  The  clouds  in  the  valley  and  around  the  summits  of  the  different  monntaiDi 
dissipated  quite  rapidly,  and  shortly  after  10  a.  m.  the  top  of  Mount  Washington  beeaine 
clear.  The  telegraph  line  works  very  hard  this  morning,  and  no  communication  has  bcai 
had  with  the  summit  since  12  m.  of  last  night,  when  we  adjusted  our  time-pieces.  Theraia 
has  taken  nearly  all  of  the  snow  away  from  the  mountain-sides,  and  the  Amonoosuc  River 
is  higher  than  at  any  time  during  this  spring.  Wind  changed  to  northwest  afler  12  m..  and 
it  commenced  to  cloud  up  again.  Raised  Mount  Washington  at  1  p.  m.  for  barometer  sig- 
nal, and  compared  time.  ''Relayed  "  his  morning  report ;  he  said  that  he  had  been  unable 
to  "  break  in"  this  a.  m.  Barometer  showed  tendency  to  rise  again  between  1  and  2  p.  m., 
but  temperature  is  falling  slowly.  Clouds  again  cover  all  the  mountains  and  move  tkj 
rapidly  from  due  west,  but  some  lower  masses  are  moving  from  ^he  southwest :  betweea 
3  and  4  p.  m.  all  of  the  mountain-summits  were  clear  of  clouds,  and  the  atmosphere  gener- 
ally was  remarkably  transparent.  At  4.30  p.  m.  it  commenced  clouding  up  again.  Teis- 
perature  falling,  but  barometer  rising.  A  heavy  rain  commenced  at  5  p.  m.,  the  observer  at 
the  summit  reporting,  "  Dense  fog  here."  The  observer  at  Mount  Washington  being  unable 
to  break  Littleton,  I  relayed  his  p.  m.  report  at  5.02  p.  m.  Rain  ended  at  5  30  p.  m.<.  boS 
commenced  again  at  night-fall,  barometer  and  temperature  falling  with  southerly  winds. 
Relayed  Mount  Washington  midnight  report. 

May  3. — Heavy  rain  during  latter  part  of  night,  continuing  until  day-break.  Temperature, 
39^.  it  having  snowed  upon  the  mountains  during  the  night,  they  present  quite  a  winti-17 
appearance  this  a.  m.  Weather  still  threatening.  Shortly  afler  7  a.  m.  all  of  the  mountaiiii 
became  enveloped  in  dense  clouds.  Barometer  steady.  From  7  a.  m.  until  4  p.  m.  we  had 
rain,  snow,  and  sleet,  but  rain  prevailing,  temperature  ranging  from  Z3P  to  37^.  Gala 
nearly  all  day ;  commenced  clearing  in  the  west  shortly  after  4  o'clock,  the  upper  cionds 
(huge  cumuli)  moving  at  a  moderate  rate  from  the  west,  while  the  lower  ones  (below  tb* 
summit)  are  moving  very  swiftly  from  due  north.  Perfectly  calm  at  this  station.  Sky  be- 
came almost  clear  at  6  n.  m.,  and  remained  so  until  11  p.  m.,  when  it  clouded  up  aj^in,  wind 
being  southeast  and  lignt.  Temperature  32,  and  barometer  rising  slightly.  Faint  aoran 
in  the  north. 

May  4. — Threatening  at  day-break,  and  shortly  before  7  a.  m.  heavy  snow  set  in.  Ba> 
ometer  steady.  Temperature  35° ;  wind  northwest  and  light.  Observer  at  summit  reported 
sleet  at  10  a.  m.  and  brisk  southeaster.  Continued  snowing  all  day  ;  between  2  and  3p.  b. 
the  snow  fell  in  flakes  of  an  unusually  large  size,  and  by  midnight  nearly  6  inches  covend 
the  ground.    Barometer  rising  since  6  p.  m. ;  temperature  steady. 

May  5. — Clearing  up  rapidly  at  day-break,  with  very  light  westerly  wind  and  rather  low  tem- 
perature. All  of  the  mountam-summits  were  visible  and  had  the  appearance  of  midwinter. 
The  temperature  reached  '^i8P  before  midday  and  the  snow  commenced  to  melt  very  rapidly 
Littleton  reported  this  a.  m.,  *'  Heavy  rain  during  night.  "  The  barometer  reached  its  max- 
imum  between  1  and  2  p.  m.  Cloudy  in  the  afternoon ;  wind  northwest  and  fresh  ;  temper* 
ature  41^  at  6  p.  m. ;  clouding  up  again  shortly  after  10  p.  m.  Mount  Washington  obserm 
reported,  '*  Temperature  18^;  wind  northwest  and  96  miles."  Barometer  fell  quite  rapid^ 
after  midnight. 

May  6. — Commenced  snowing  at  5  p.  m. ;  temperature  30^  and  wind  south ;  barometer  l9« 
but  steady;  continued  snowing  until  12.30  p.  in.,  when  the  clouds  began  to  clear  away. 
both  upper  and  lower  clouds  moving  very  rapidly  from  the  northeast.  Barometer  rising  since 
b  a.  tn,  *,  temperature  429  at  3  p.  m. ;   wind  northeast  and  fresh.    The  summit  of  Moost 


CHIEF   SIGNAL-OFFICER.  701 

Washington  is  still  enveloped  in  clonds.  Wind  changed  to  northwest  at  4  p.  m. ;  observed 
some  cirri  moving  from  the  east,  while  the  camuli  came  from  the  north,  and  small  detached 
masses  of  strata  \^ere  going  with  the  wind  prevailing  at  this  station.  The  snow  is  melting 
very  rapidly,  and  the  ground  is  bare  on  the  south  side  of  the  houses.  Barometer  still  rising 
slowly.   Weather  fair  afler  sunset.   Barometer  steady  at  midnight. 

May  7. — Day  opened  with  fair  weather.  Barometer  steady ;  wind  northwest  and  light ; 
thermometer  41^;  remarkably  clear  around  the  western  horizon.  Mount  Lafayette  and  the 
entire  FrancoDia  range  dear,  but  Mount  Washiogton  enveloped  in  dense  clouds,  reaching 
down  far  below  the  line  of  vegetation.  The  summit  became  clear  at  1.30  p.  m.,  but  the  sky 
remained  overcast  with  large  masses  of  cumuli.  Barometer  steady  in  afternoon.  Thermom- 
eter 56^  at  3  p.  m.  Observer  at  summit  reports :  '*  Wind  north,  with  heavy  gale ;  tempera- 
ture 37°  ;  barometer  30.09,  with  tendency  to  rise."  The  snow  upon  the  west  side  of  Mount 
Washington  seems  to  melt  but  very  slowly.  Between  5  and  6  p.  m.  the  thermometer  reached 
62°  ;  perfectly  clear  all  around  after  6  p.  m.,  barometer  rising,  wind  east  and  light.  Wind 
changed  to  north  toward  midnight.   Weather  clear  and  pleasant. 

JUay  8. — Cloudy  at  day-break,  with  easterly  wind,  but  cleared  away  before  8  a.  m.,  wind 
changing  to  northwest.  Barometer  steady ;  temperature  49°.  Summit  of  Mount  Washington 
remained  enveloped  in  clouds  after  the  sky  had  become  perfectly  clear.  Summit  clear  at 
12.30  p.  m.  Barometer  steady  ;  temperature  rising ;  60°  at  2  p.  m. ;  humidity  49  per  cent. 
Hazy  along  the  different  mountain-ranges,  probably  caused  by  evaporation,  as  large  masses 
of  snow  still  remain  in  the  woods.  Sky  overcast  with  cirri  after  3  p.  m.,  moving  in  a  south- 
erly direction  ;  barometer  rising  until  8  p.  m.,  when  it  began  to  fall  slowly.  Observer  at 
summit  reports :  *' Fine  weather  all  day;  highest  temperature  40°."  Private  Bell,  who 
came  down  from  the  summit  this  p.  m.,  reports  there  is  hardly  any  snow  at  the  summit,  but 
that  he  found  it  from  4  to  6  feet  deep  near  the  line  of  vegetation,  and  also  large  masses 
throughout  the  woods.  No  change  in  the  weather  until  shortly,  before  midnight,  when  the 
wind  changed  to  due  east  and  the  sky  became  overcast. 

May  9. — Commenced  raining  about  2  a.  m.,  and  rained  quite  heavv  at  day-break  ;  barom- 
eter fell  somewhat  during  the  night,  but  the  temperature  is  steady ;  began  to  clear  up  at  8.30 
a.  m.,  and  wind  changed  to  northwest.  Thermometer  63°  at  midday,  the  warmest  day  we 
have  had  so  far.  Franconia  Mountains  clear,  but  Mount  Washington  still  enveloped.  Ob- 
server at  summit  reports:  ** Thermometer  39°  at  10  a.  m."  Weather  remained  cloudy  all 
day.  Barometer  fell  very  rapidly  until  6  p.  m.  Temperature  65°  at  4  p.  m.  Very  hazy  during 
the  afternoon,  and  only  the  outlines  ot  the  different  mountains  could  be  distinguished. 
Commenced  clearing  up  at  7  p.  m.,  the  sky  becoming  perfectly  clear.  The  wind  increased 
somewhat  toward  midnight,  being  from  the  northwest.   Temperature  50°  all  night. 

May  10. — Day  opened  with  warm  and  fair  weather.  Baibmeter  rising  ;  remarkably  clear 
in  the  west.  Detached  masses  of  stratus  clouds  were  moving  with  an  extraordinary  rapidity 
from  the  northwest,  being  of  a  whitish  color  before  reaching  Mount  Washington,  and  then 
assuming  a  dark  black  color ;  they  envelop  almost  the  entire  mountain,  and  it  seems  to  be 
raining  very  hard  there,  for  the  Amonoosuc  is  rising  rapidly.  Mount  Lafayette,  only  eighteen 
miles  distant,  is  clear  to  the  very  top,  forming  quite  a  contrast  to  the  Mount  Washington  range. 
Telegraph  line  to  the  summit  works  very  hard,  and  I  had  to  relay  the  Mount  Washington 
signals.  Barometer  continued  rising  very  rapidly,  and  between  2  and  3  p.  m.  the  summit  of 
Mount  Washiugton  became  visible.  Temperature  steady.  Barometer  still  rising  at  9  p.  m., 
being  now  40°  higher  than  at  6  o'clock  tnis  a.  m.  Sky  perfectly  clear,  excepting  a  small 
bank  of  strata  along  the  western  horizon.  The  mountains  now  are  entirely  free  of  snow. 
Temperature  quite  low  this  evening ;  *  clouding  up  after  10  p.  m.    Barometer  steady. 

May  1 1 . — Barometer  fell  but  slightly  during  night.  Sky  overcast  this  morning  and  Mount 
Washington  in  dense  clouds.  llafayette  and  Twin  Mountains  clear.  Barometer  pretty 
steady  all  day,  with  warm  and  pleasant  weather  generally.  Much  free  electricity  on  the 
wires  during  the  afternoon.  Hazy  after  dark.  Humidity  92  per  cent,  at  9  p.  m.  Sky  per- 
fectly clear. 

May  12. — Barometer  fell  very  rapidly  during  the  night,  and  at  day-break  the  sky  was 
entirely  overcast.  Wind  east,  but  changed  to  northwest  before  9  a.  m.  Barometer  steady 
until  8  p.  m. ;  perfectly  clear  at  midnight. 

May  1 3.  ^^Clear  at  day-break ;  temperature  39°,  and  humiditv  1 00  per  cent.  Barometer  steady. 
Commenced  (^uding  up  at  9  a.  m.,  and  now,  1 1  a.  m.,  it  looks  ratner  threatening.  The  sum- 
mit, which  was  clear  this  morning,  is  enveloped  In  dense  clouds,  apparently  moving  from 
the  south.  Barometer  rising  slowly  during  the  day,  and  after  sunset  the  clouds  cleared 
away.  Temperature  falling  rapidly  during  the  afternoon,  and  the  humidity  increases.  The 
telegraph  line  has  worked  very  well  for  the  past  three  days.  Barometer  rising  rapidly  after 
6  p.  m. 

May  14.— Day  opened  with  cool  and  fair  weather.  Barometer  still  rising.  Wind  north- 
west, and  gentle.  Weather  remained  unchanged,  excepting  a  rise  in  the  temperature,  until 
sunset;  clear  at  midnight.    Barometer  very  high. 

May  15. — Hazy  at  day-break.  Wind  east  and  light ;  considerable  ice  was  formed  during 
the  night.  Temperature  39°  at  6  a.  m.,  and  barometer  very  high.  Wind  changed  to  north- 
west after  8  o'clock  and  clouded  up,  but  the  clouds  are  far  above  the' different  mountain 
summits.    Trouble  on  the  telegraph  line  between  here  and  Littleton ;  divided  here  and  re- 
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layed  Mount  Washington  sffl^als.  Barometer  commenced  falling  shortly  aft«r  10  a.  m.,  and 
the  skj  hegan  to  assume  a  threatening  aspect.  Heavy  masses  of  nimhus  clouds  moving  from 
the  north  soon  enveloped  the  summit,  and  the  observer  there  reported  snow  at  3.30  p.  m.  A 
light  shower,  of  short  duration,  set  in  at  3.10  p.  m. ;  appeared  to  be  raining  very  hard  a  few 
mijes  west  of  this  station.  Cleared  up  again  at  4.30  p.  m.,  but  another  shower  from  the 
north  passed  this  station  between  7  and  8  p.  m.  Clear,  with  easterly  wind  and  steady  barom- 
eter, until  midnight.    Temperature  34^,  and  falling. 

May  16. — ^Yery  cold  during  night  and  atday-bre^.  The  wind  changed  to  west  between 
8  and  9  a.  m.  Barometer  falling.  Brisk  northerly  and  northwesterly  winds  darinfiMtbe  day. 
Clouding  up  gradually  after  2  p.  m.  Appearances  very  threatening  at  4  p.  m.  Tempera- 
ture 40^.     Barometer  still  falling ;  no  cliange  during  the  evening. 

May  17. — Day  opened  with  threatening  weather.  Barometer  rising ;  temperatare  steady 
since  yesterday  morning.  Wind  west  and  light.  Mount  Washington  entirely  enveloped 
in  clouds,  but  Franconia  range  and  summit  of  Mount  Lafayette  clear.  Fair  in  the  after- 
noon ;  temperature  51^  at  1  p.  m.  Barometer  still  rising  steadily.  After  a  caloi  of  a  few 
hours'  duration  the  wind  began  to  blow  from  the  east;  at  9  p.  m.  the  sky  was  peifeetiy 
clear,  but  began  to  cloud  up  again  between  10  and  11  p.  m.  Mount  Washington  observer 
reported  snow  this  a.  m.,  and  very  low  temperature ;  the  effect  of  which  was  felt  here,  f«r 
although  the  sun  shone  brightly  during  the  afternoon,  the  air  was  very  chilly.  Weatbs 
clear  at  midnight. 

May  18.— Day  opened  with  clear  and  cold  weather.  Barometer  steady ;  wind  east,  hot 
changed  to  west  shortly  after  8  a.  m.  Temperature  rising  very  rapidly,  reaching  61^  at 
4  p.  m.  Barometer  falling  very  slowly  since  9  a.  m.  Wind  veered  again  to  east  between  7 
and  8  p.  m.  Dense  haae  around  the  different  mountain  ranges  at  9  p.  m.  Skj  perfectly 
clear.     No  change  till  midnight. 

JIfay  19. — Very  hazy  at  day-break ;  the  haze  increasing  in  density  as  the  momiiif 
advanced  until  II  a.  m.,  when  large  cumuli  commenced  to  form.  Barometer  qaite  k>w 
this  morning  and  still  falling.  Temperature  59^  before  midday.  Wind  from  east,  veeriof 
at  times  to  southeast.  Very  heavy  masses  of  cumuli  came  moving  from  the  southeast  after 
1  p.  m.,  and  1.55  p.  m.  rain  set  in.  The  wind  shortly  after  increased  to  brisk.  Barometer 
very  low  and  still  falling.  Observer  at  summit  reported,  "  rain ;  wind  south  bat  variable." 
Telegraph  line  works  very  hard ;  divided  and  relayed  Mount  Washington  reports  ;  onalde 
to  raise  Mount  Washington  for  p.  m.  reports;  raining  hard.  Concord  reports,  "Heavy 
rain  most  of  the  day.'*  The  clstias  broke  away  for  a  short  time  between  9  and  10  p.  bl, 
but  rained  very  hard  all  night ;  nearlv  an  inch  fell  since  yesterday  morning. 

May  20. — Raining  very  hard  at  day-break.  Barometer  stands  lower  than  at  any  tsae 
since  this  station  has  been  opened.  Nearly  calm  since  midnight,  but  commenced  to  blov 
again  between  6  and  7  a.  ;n. ;  the  wind  now  being  west.  Temperature  steady  since  jester- 
day  morning,  having  fallen  only  29  during  last  night.  Impossible  to  raise  Monnt  Wash- 
ington for  signals,  but  wire  works  well  between  here  and  Boston.  Mount  Washington 
appears  unable  to  break  us  on  account  of  the  bad  condition  of  the  cable ;  called  him  for  two 
hours  this  morning,  but  without  success.  Ceased  raining  at  10.50  a.  m.,  and  commenoeii 
clearing  shortly  afterward.  The  different  mountain  summits  covered  with  snow.  Baroni- 
eter  seems  to  have  reached  its  minimum,  (10  a.  m.)  Just  raised  Mount  Washington,  anl 
relayed  all  of  the  delayed  reports  and  gave  him  the  time.  Quite  pleasant  during  the  after- 
noon, but  barometer  remained  low  and  steady.  Clouded  up  at  7  p.  m.,  and  has  been  xais- 
ing  ever  since. 

^aj(  21.— Raining  hard  at  day-break;  wind  west  and  light.  Barometer  rising'.  7^ 
clouds  are  very  low  this  morning,  enveloping  the  station  completely.  Temperature  stead?- 
I  relayed  Mount  Washington  reports  again  this  morning.  Commenced  to  clear  np  at  loJsS 
a.  m.,  but  clouded  up  again  between  12  and  1  p.  m.  A  very  heavy  shower  set  in  shortlr 
after  2  p.  m.,  barometer  rising  rapidly  all  day.  Wind  changed  to  east  at  8  p.  m.  Weatb^ 
fair.  Humidity  100  per  cent.  Temperature  fell  rapidly  during  the  evening.  Fair  at  mid- 
night.    Wind  north.    Barometer  still  rising. 

May  22.«^Day  opened  with  cool  and  fair  weather ;  ice  being  formed  during  the  nigH 
Barometer  rising  until  11.30  a.  m. ;  falling  steadily  during  the  afternoon.  Sky  remained 
overcast  nearly  all  day.  Between  5  and  6  p.  m.  1  observed  a  peculiar  phenomenon,  (whick 
I  frequently  beheld  at  the  summit  during  the  winter  of  1870-'71,  while  in  ^ai^  of  t^ 
station,)  consisting  of  heavy  masses  of  cumuli  moving  from  the  south  and  southeast  toward 
the  Mount  Washington  range,  from  the  summit  westward  to  Mount  Pleasant ;  bnt,  oa 
reaching  the  ridge  of  this  range,  they  suddenly  dissolve,  only  small  detached  masses  passing 
over  to  the  north  side,  but  they  also  dissolve  soon  afterward.  Temperature  steady  ail  day 
Humidity  variable.    Threatening  at  midnight. 

May  23. — A  severe  rain-storm,  accompanied  by  a  brisk  southeasterlv  wind,  set^in  ahotf 
1  a.  m. ;  for  a  time  the  rain  came  down  in  torrents,  and  after  3  a.  m.  the  wind  increased  s» 
high.  The  rain  abated  somewhat  about  this  time,  but  the  wind  kept  up  a  velocitr  of  9& 
miles  an  hour  until  10  a.  m.  Barometer  falling  rapidly  all  night.  Temperatnre  steady 
Showed  signs  of  clearing  after  1 1  p.  m.,  but  a  drizzling  rain  still  prevails.  The  cable  to  tb« 
summit  works  very  haid.  Relayed  Mount  Washington  momingreports,  but  could  nqt  rai» 
him  after  that  time.     Concord  and  Littleton  both  report  rain.     Wire  working  hard  souih  ti 
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this  Rtation.  Lieutenant  Greelj  reached  the  snminit  at  6  o'clock  last  eveninfr,  bj  way  of 
the  old  carriage  road.  Threateniog  after  12  m.,  and  at  3  p.  in.  the  wind  veered  to  the  west. 
Another  shower  of  short  duration  set  in  between  3  and  4  p.  m.  Barometer  commenced  to 
rise  at  7  p.  m.,  and  after  dark  a  dense  fog  prevailed*  No  chaoge  in  the  weather  at  mid- 
night. 

May  24. — Heavy  shower  at  4  a.  m.,  and  drizzling  rain  after  6  a.  m.  Coocord  reported 
clear  weather  this  morning,  saying,  '*Not  a  clond  to  be  seen  here/^  Barometer  and  tem- 
perature steady.  Wind  west  and  Tight ;  nearly  calm  since  1  p.  m.  of  yesterday.  Fair  dur- 
ing the  afternoon ;  temperature  61°  at  4  p.  m.    No  change  in  the  weather  at  midnight. 

May  25. — Cloudy  and  threatening  at  day-break  ;  temperatnre  unusually  high  ;  barom- 
eter falling,  wind  west  and  light.  Humidity  very  high.  Cleared  np  toward  evening  ;  tem- 
perature 64°  at  5  p.  m. ;  clear  at  midnight,  with  rising  barometer. 

May  26. — Day  opened  with  threatenmg  weather.  Very  cold  during  night.  Barometer 
rising  rapidly  after  6  a.  m. ;  clearing  up  at  9  a.  m.  Sky  became  oyercast  again  between 
3  ana  4  p.  m.,  with  cirri,  which  formed  quite  rapidly,  but  disappeared  again  after  dark. 

May  27. — Clear  at  day-break.  Barometer  falling  slightly ;  temperature  high  ;  wind  south- 
east. Commenced  to  cloud  up  after  I  p.  m.,  the  wind  being  due  east  and  increasing  in 
velocity.  Barometer  still  falling.  Appearances  very  threatening  at  6  p.  m.,  and  the  pecu- 
liar haze  which  always  precedes  rain  in  this  section  of  the  coimtry  commenced  to  form 
around  the  mountains,  threatening  rain  at  midnight.     Barometer  falling  rapidly. 

May  28. — Rain  set  in  about  2  a.  m.,  and  rained  quite  hard  for  a  time  ;  drizzling  after  day- 
break. Barometer  yery  lo#.  Mount  Washington  is  once  more  covered  with  snow.  Wind 
changed  to  west  ^bout  9  a.  m.,  and  the  clouds  oegan  to  break  away.  Showers  at  intervals 
during  the  dav.  Barometer  rising  after  midday.  Cable  to  the  summit  works  very  hard, 
and  I  divided  and  relayed  Mount  Washington  signals.  A  very  heavy  rain  set  in  at  6.30 
p.  m.  Mount  Washington  reports  snow. 

May  29. — Raining  very  hard  all  night,  especially  toward  day-break.  Barometer  rising 
rapidly,  and  at  5  a.  m.  the  rain  ceased  ;  began  to  clear  up  at  6.30  a.  m.,  and  the  mountains 
sie  perfectly  covered  with  a  thick  coat  of  snow,  reaching  down  close  to  this  station.  Ther- 
mometer only  40^  at  6  a.  m.  Heavy  showers  during  the  day.  The  cable  working  extremely 
bard  at  2  p.  m.  Concord  wire  failed  also,  but  commenced  working  again  shortly  after  6  p.  m. 
Clear  westward  after  dark,  but  Mount  Washington  is  still  enveloped  in  dense  clouds. 
Barometer  rising  all  day.  Temperature  varied  on^^  29  the  entire  day.  No  change  in  the 
state  of  the  weather  at  midnight.    Unable  to  raise  Mount  Washington  for  signals. 

May  30. — Threatening  at  day-break,  with  high  barometer  and  low  temperature.  Showed 
signs  of  clearing  in  the  west ;  and  at  8  a.  m.  the  clouds  began  to  break  away,  moving  from 
the  northwest,  while  an  easterly  wind  prevailed  at  this  station.  Could  not  raise  Mount 
Washington  until  8  a.m.,  when  I  relayed  his  reports.  Concord  wire  works  well.  Clouded 
np  again  after  2  p.  m.,  and  commenced  raining  at  4  p.  m.   Threatening  at  midnight. 

May  31. — A  very  heavy  rain  set  in  about  J  p.  m.,  lasting  all  night.  Barometer  falling 
rapidly  -,  temperature  steady.  Nearly  calm  ever  since  12  m.  of  yesterday.  Unable  to  raise 
Mount  Washington  this  morning,  although  we  used  Concord  and  Littleton  batteries.  Re- 
ceived his  morning  reports  at  IJ  a.  m.,  after  much  trouble.  Wire  south  of  here  works  well. 
Continued  raining  until  3.45  p.m.,  but  commenced  again  at  &.30  p.  m.  Barometer  rising 
since  6  p.  m.*, -temperature  steady.    Still  raining  at  midnight.     Nearly  calm  all  day. 

Instruments  in  excellent  condition  during  the  entire  month.  During  the  first  two  days 
that  the  instruments  were  in  position  I  observed  a  difference,  ranging  from  2°  to  6^,  between 
the  standard  thermometer  and  the  diy  bulb  of  the  hygrometer,  although  the  instrumento  were 
exposed  under  precisely  the  same  condition.  I  changed  the  position  of  the  standard  fre- 
quently, but  without  success.  I  then  cut  a  circular  opening  (diameter  three  inches)  in  the 
lower  part  of  the  hygrometer-board,  the  center  of  the  opening  being  about  at  the  heif^ht  of 
the  bulbs,  thus  creating  a  free  circulation  of  the  air  around  the  same  ;  and  my  expenment 
proved  a  success,  as  the  two  dry  bulbs  read  alike.  As  similar  differences  are  reported  from 
quite  a  number  of  our  stations,  it  is  believed  that  the  above  might  be  applied  witn  equal  ad- 
vantage. 

THEODORE  SMITH, 


Base  of  Mount  Washington 


OhBerveT'Strgeanty  Signal  SetJtice,  United  States  Army. 
,  N.H.,  June  1,  lfc?72.  ^ 


Paper  E. 

EXTRACTS  FROM  DAILY  JOURNAL  FOR  THE  MONTH  ENDING  MAY  81,   187*2. 

May  1 . — ^The  barometer  fell  very  steadily  throughout  the  day.  The  thermometer  fluctuated 
slightly,  ranging  between  37°  and  42°.  Humidity  58  to  100  per  cent.  Wind  from  the  west 
until  noon,  when  it  changed  to  southwest,  veering  between  that  point  and  south  the  rest  of 
the  day;  velocity  steady,  at  from  forty  to  fifty  miles  per  hour,  the  maximum  being  sixty -six 
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miles  per  hour  at  9  p.  m.  The  weather  was  very  doubtful  in  the  early  day  and  afternoon, 
the  clouds  chan^ng  their  formation  very  often,  but  always  moving  with  the  wind.  Tiwy 
were  principally  ill- defined  cirro-stratus  and  cirro-cumulus  clouds,  blended  in  all  sorts  of 
shapes.  The  glens  and  ravines  were  filled  with  dense  haze  until  2.30  p.  m.,  when  a  chan|re 
took  place ;  the  summit  of  the  mountain  became  completely  shrouded  in  a  heavy,  saturating 
fog,  which  turned  to  rain  at  7  p.m.  ending  at  9..S0  p. m.,  with  about  .02  rain-fsU.  After 
9  p.  m.  the  weather  continued  threatening,  the  wind  blowing  sixty-five  miles  per  hoar  firom 
the  south. 

May  2. — The  barometer  fell  gradually,  and  oscillated  a  little  during  the  day.  The  ther- 
mometer steady  at  from  36^  to  38^  until  night-fall,  when  it  fell  to  32^.  Wind  ranging  be- 
tween west  and  south,  with  a  velocity  of  from  thirty  to  sixtv  miles  per  hour,  fi&lling  off  to 
gentle  wind  at  midnight.  The  weather  was  very  unsettled  throughout  the  tweoty-foar 
hours,  raining  and  hailing  in  a  drizzle  at  intervals,  turning  to  sleet  at  times.  At  10  a.  ra. 
the  sky  partially  cleared,  and  the  atmosphere  became  very  transparent  for  a  few  miuntes. 
The  glens  and  surrounding  ravines  were  full  of  large  cumulus  clouds,  which  in  a  short  time 
surrounded  the  summit  and  formed  dense  fog«  which  hung  over  us  until  late  at  ni^ht.  At 
midnight  the  sky  was  covered  with  well-defined  stratus  clouds.  The  hail  that  fell  came 
down  in  very  fiue  stones,  turning  to  drizzling  rain.  My  morning  report  was  delayed,  in 
consequence  of  not  being  able  to  break  Serg^nt  Smith  or  Littleton,  who  called  me  repeat- 
edly and  distinctly,  but  were  not  able  to  get  my  answer  to  the  call.  I  succeeded  in  raising 
Sergeant  Smith  at  1.20  p.  m.,  who  then  took  the  report  and  forwarded  it. 

May  3. — The  barometer  still  falling;  total  fall  through  the  day,  .10.  The  thermometer 
steady,  fluctuating  between  28^  and  31^,  falling  rapidly  after  ni^ht-fall,  to  23^  at  midnight; 
the  wind  blowing  steadily  from  south  to  southwest,  with  a  velocity  from  fresh  to  high  wind. 
The  weather  has  been  very  unsettled,  constantly  changiog  from  light  snow  to  sleet,  drizeling 
rain,  and  dense  fog ;  at  intervals  making  feeble  attempts  to  clear,  but  always  failing  to  do 
so.  After  8  p.m.  the  sky  partially  clear^,  but  remained  half  covered  with  stratus  cloads: 
the  stars  shining  brightly  through  the  spaces.  A  little  before  9  p.  m.  I  noticed  a  brilliant 
sheet  of  pale  yellow  light  in  the  northern  horizon,  partially  obscured  by  a  heavy  clamp  of 
stratus  clouds ;  this  *'  aurora"  remained  stationary  until  after  midnight,  but  steadily  dimin- 
ished in  intensity.     . 

Jf  ay  4. — The  barometer  showed  a  steady  decrease  of  pressure  in  the  early  part  of  the  day, 
rising  at  night  a  little  higher  than  the  morning  maximum.  The  thermometer  steady,  ranging 
between  21^  and  24°  ;  very  steady  nearly  all  day  at  22°  and  23°.  The  wind  fluctuated  be- 
tween north  and  south  from  the  eastern  points,  with  brisk  and  high  wind  until  after  8  p.  ra., 
when  it  increased  to  hurricane  velocity  of  from  ninety  to  one  hundred  miles  per  hour.  The 
day  opened  with  threatening  weather,  changing  to  snow  and  sleet,  settling  down  to  a  heavy 
fall  of  snow  throughout  the  day. 

May  5. — The  barometer  fell  steadily  all  day,  and  rapidly  after  8  p.  m.  to  midnight. '  The 
thermometer  ranged  between  15°  and  22°.  The  wind  steady  from  the  north,  with  l)risk  and 
high  velocity,  veering  to  northwest  and  turning  to  hurricane  at  night-fall.  The  weather, 
during  the  hours  of  daylight,  gave  a  prospect  of  clearing,  the  sun  going  down  clear  ani 
red,  and  that  portion  of  the  sky  not  covered  with  stratus  clouds  being  entirely  clear.  This 
changed  to  threatening  weather  after  9  p.  m.,  the  clouds  massing  round  the  summit  veir 
thickly,  BO  as  to  obscure  all  surrounding  objects  from  view.  A  slight  fall  of  snow  after  mid- 
night ;  no  measurement. 

May  6. — The  barometer  showed  a  steady  increase  of  pressure,  rising  rapidlv  after  sun- 
down. The  thermometer  rose  steadily,  and  gave  higher  endings  than  on  yesterdav,  (23°  to 
27°.)  The  wind  blew  steadily  from  the  north,  with  brisk  velocity  up  to  night-Uill,  rising 
to  gale  and  afterward  to  storm.  The  weather  was  very  unsettled  all  day,  snowing  lightly 
at  intervals,  clearing  partially  at  2  p.  m.,  becoming  overcast  shortly  after,  and  set  in  threat- 
ening the  rest  of  the  day.  • 

May  7. — The  barometer  rose  steadily  all  day.  The  thermometer  rose  steadily,  and  gave  a 
maximum  of  39°.  The  wind  changed  from  north  to  west  at  2  p.  m.,  and  settled  afterward 
from  northwest.  The  day  opened  with  drizzling  rain  and  a  storm-velocity  of  wind,  then 
turned  to  fog  after  8  a.  m.,  remaining  so  until  2  p.  m.,  when  there  were  evident  signs  of 
clearing  weather ;  turning  fair  shortly  afterward,  and  remaining  so  throughout  the  rest  cf 
,  the  day  and  night.  The  wind  turned  to  high,  and  (gradually)  to  brisk  at  night.  Upper 
clouds  moved  from  the  nortllwest. 

May  8. — The  barometer  still  rising  steadily,  with  a  slight  rise  in  the  temperature.  The 
wind  from  the  northwest,  and  of  brisk  and  high  velocity,  blowing  at  very,  uniform  rates. 
The  weather  opened  and  remained  fair  all  day  until  evening  approached,  when  tlie  sky 
became  gradually  obscured  by  stratus  and  cirro-stratus  clouds,  which  turned  to  nimbus  and 
rain  at  2  a.  m.  the  following  day,  C9th  instant. ) 

May  9. — ^The  barometer  fell  steadily  all  day,  and  rapidly  after  sundown.  The  thLermometer 
gave  a  steady  increase  of  temperature,  rising  to  47°.  The  wind  steady  from  the  west,  with 
an  exceptional  puff  from  the  southwest.  The  velocity  of  "  high"  and  **  gale"  rose  rapidly 
after  sundown  to  a  violent  hurricane,  fairly  staggering  the  bailding  at  times,  coming  in  tti- 
meudous  gnsts.  The  day  set  in  with  a  miserable  drizzling  rain,  stopping  at  8.3(i  a.  m., 
turning  into  very  cloudy  weather  until  evening,  when  the  stars  and  young  moon  shone  out 
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brightly,  but  became  obscured  at  11  p.m.,  from  which  hour  the  sky  was  nearly  covered 
with  stratus  clouds.    A  slight  margin  of  clear  sky  remained  near  the  eastern  horizon. 

May  10. — The  barometer  rose  rapidly  all  day.  (I  made  a  report  at  midday  of  .16  rise.) 
The  thermometer  fell  rapidly  in  the  early  morning,  steady  through  the  day  at  31^,  rising  a 
little  at  night.  The  wind  steady  from  the  west,  decreasing  gradually  from  hurricane  to  high 
Telocity.  The  day  began  with  rain,  which  held  up  after  8.40  a.  m.  Cloudy  weather  from 
that  hour  up  to  1.30  p.  m.,  when  the  sky  cleared  rapidly,  and  fair  weather  prevailed  until  U 
p.  m.,  when  the  stars  and  moon  were  nearly  obscured  by  al>out  three-quarters  stratus  clouds. 
Ailer  11  p.  m.  the  barometer  remained  very  steady. 

May  11. — ^The  barometer  changed  very  little  until  midday :  after  that  time  it  fell  slightly 
and  steadily.  The  thermometer  rose  steadily  all  day.  The  wind  blew  from  the  west  all  day 
with  gale  velocity  up  to  night-fall,  and  then  increased  to  a  storm  from  the  same  quarter ; 
sky  clear.  The  weather  was  very  cloudy  until  after  midday,  then  cleared  rapidly,  and  at 
9  p.  m.  and  after  the  sky  was  quite  free  from  cloud,  the  stars  and  moon  being  very  clear  and 
bright.    During  the  afternoon  the  chief  part  of  the  clouds  were  below  the  summit. 

May  12. — Th^  barometer  and  thermometer  steady ;  wind  from  the  west  and  northwest, 
gradually  falling  off  in  velocity  and  settling  down  to  a  fresh  breeze.  The  weather  fair  during 
the  day,  becoming  perfectly  clear  after  night-fall.  At  midnight  I  noticed  a  few  faint  shooting- 
stars  crossing  the  western  horizon  in  close  proximity  to  the  moon.  Earlier  a  halo  encircled 
the  moon ;  it  was  of  very  narrow  diameter. 

May  13. — The  barometer  rose  steadily  all  day,  but  not  enough  to  denote  any  particular 
change  in  the  pressure.  The  thermometer  fell  evenly,  dropping  to  26^  at  midnight.  The 
wind  fluctuated  between  west  and  northwest,  settling  steadily  £rom  the  north  after  sundown. 
The  velocity  was  steady  all  day,  alternating  between  fresh  and  brisk  wind,  except  in  the 
early  morning,  at  which  time  it  was  nearly  calm.  The  weather  was  quite  fair,  except  during 
th#  latter  part  of  the  forenoon,  when  the  summit  was  covered  with  dense  clouds,  rising  from 
the  ravines.  The  clouds  were  principally  well-defined  cirrus,  mixing  at  times  with  cumulus, 
forming  cirro-cumulus. 

May  14. — The  barometer  continued  rising  all  last  night  and  to-day.  The  thermometer 
rose  gradually  until  4  p.  m.,  when  it  attained  a  maximum  temperature,  for  the  day,  of  34^, 
remaining  steady  at  that  height  until  after  6  p.  m.,  when  it  began  to  fall  steadilv.  The  wind 
has  fluctuated  between  the  points  north  and  west,  with  a  velocity  fluctuating  between  fresh 
and  high  wind.  The  weattker  has  been  very  fair  and  bracing ;  the  lower  atmosphere  com 
paratively  clear.  Principal  clouds  cirro-cumulus,  with  here  and  there  well-denned  cirrus 
and  cumulus ;  very  little  stratus. 

May  15. — The  barometer  fell  steadily  all  day.  The  thermometer  very  steady,  falling  a 
little  toward  night-fall.  The  wind  settling  from  the  north  ;  after  sundown,  rising  to  a  strong 
gale.  During  the  day  the  wind  fluctuated  between  north  and  west.  The  weather  during 
the  early  forenoon  and  afternoon  was  very  cloudy,  turning  to  light  flurries  of  snow  at 
intervals.  The  sky  became  almost  free  from  clouds  after  9  p.  m. ;  only  a  slight  streak  of 
cirro-stratus  remained  hanging  on  the  horizon  at  midnight. 

May  16. — ^The  barometer  fell  slightly  during  the  day,  going  up  slowly  after  dark.  The 
thermometer  fell  rapidly  last  night  and  this  morning,  going  down  to  15^ ;  rose  slightly 
thfough  the  day,  and  remained  nearly  stationary  at  22^  after  night  set  in.  The  wind  blew  a 
hard  gale  from  the  north  nearly  all  day,  the  direction  veering  to  west,  and  intermediate 
points  between  west  and  north.  The  weather  was  fair  in  the  morning  and  forenoon,  turning 
to  cloudy  weather  after  1  p.  m.,  and  remained  so  the  rest  of  the  day. 

May  17. — The  barometer  indicated  a  gradual  increase  of  pressure  throughout  the  day. 
The  thermometer  rose  8^  higher  than  yesterday.  The  direction  of  the  wind  changed  con- 
tinually all  day  between  the  points  of  northeast  and  northwest ;  the  velocity  brisk  all  day, 
with  a  slight  falling  off  to  gentle  wind  in  the  afternoon.  The  morning  opened  with  light 
snow,  which  had  been  falling  some  hours  during  the  night.  This  changea  to  cloudy  weather 
up  to  10  a.  m.,  when  the  weather  became  very  fair,  and  the  atmosphere  transparent  enough 
to  allow  of  seeing  the  Atlantic  Ocean  and  the  surrounding  country.  The  night  set  in  clear, 
the  moon  and  stars  coming  out  with  unusual  brightness. 

May  18.— This  day  has  been  almost  a  duplicate  of  yesterday.  The  barometer  remained 
almost  stationary  until  after  8  p.  m.,  when  it  began  to  fall  slightly.  The  thermometer  rose 
steadily,  reaching  a  maximum  of  41^.  The  direction  of  the  wind  changed  frequently  from 
northeast  to  northwest,  and  sometimes  died  out  entirely ;  the  velocity  gentle  to  fresh,  rising 
to  brisk  wind  at  night.  Clouds  nearly  all  well-defined  cumulus,  changing  to  cirrus  after  the 
moon  rose.  The  atmosphere  was  not  quite  so  transparent  as  on  yesterday,  but  the  view  of 
the  surrounding  country  was  very  fine  and  extensive. 

May  19. — The  baron«^^ter  fell  rapidly  all  day.  The  thermometer  nearly  steady,  rising  to 
44^.  The  wind  changed  direction,  blowing  from  all  points  of  the  compass  in  five  minutes' 
space,  making  it  very  difficult  to  determine  the  true  direction.  The  velocity  rose  to  a  heavy 
gale,  and  blew  principally  from  the  southeast  and  southwest.  The  weather  was  fair  until 
about  11  a.  m.,  when  the  summit  became  completely  shrouded  with  dense  stratus  clouds ; 
turned  to  heavy  rain  at  1.30  p.  m.,  which  continues  falling  the  entire  day  and  night,  keeping 
on  after  the  midnight  observation  was  taken.  Owing  to  the  heavy  wind,  a  very  imperfect 
measurement  of  rain-fall  was  taken.    The  rain-storm  to-day  affected  the  telegpraph  communi- 
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cation  very  mnch.  cutting  it  entirely  off  after  4.30  p.  m. ;  up  to  that  time  I  conld  commnn! 
cate  with  the  base  (Sergeant  Smith)  and  Littleton.  I  coula  hear  Boston  and  Littleton  cal^ 
me  repeatedlj,  and  answer  promptly ;  but  from  the  bad  working  of  the  line  was  nnuable  to 
break  in,  or  make  them  understand  me.  In  consequence,  to-day s's  p.  m.  and  midnight 
reports  have  been  unavoidably  held  over.  No  electrical  phenomena  accompanied  the  stoim 
to-day.    The  roof  of  the  buildiDg  is  ietting  in  water  by  toe  gallon,  and  we  feel  damp. 

May  20. — The  barometer  continued  falling  until  after  5  p.  m.,  when  it  began  to  rise 
slightly.  The  barometer  was  very  even  throughout  the  day,  fluctuating  between  34^  and 
37"-.  The  wind  came  from  the  southeast  and  scuthwest  in  the  morning,  changing  diiectkm 
to  northwest  at  9  a.  m.,  blowing  steadily  from  that  point  the  remainder  of  the  day,  with  t 
heavy  gale  velocity,  falling  a  little  after  9  p.  m.  The  rain  continued  fallilig  all  last  mght 
and  tnronghout  the  day  with  very  little  intermission,  the  water  streaming  into  oar  habitation 
like  "  all  possessed, "  and  it  was  with  great  difficulty  that  we  succeeded  m  keeping  the  books 
and  stationery  from  destruction.  At  2.15  p.  m.  the  weather  showed  signs  of  clearing  op  a 
little ;  the  sun  broke  through  a  chiok  in  the  stratus  clouds  and  a  few  cumulus  formed ;  thk 
lasted  until  a  few  minutes  past  6  p.  m.,  when  it  rained  and  sleeted  until  10.30  p.  m. 
The  weather,  from  that  hour  until  after  sending  the  midnight  report,  was  threatening; 
changed  to  rain  again  in  the  early  morning,  and  continues  falling  heavily.  I  had  muck 
trouble  in  getting  off  mv  midnight  report,  through  the  bad  working  of  the  line,  and  would 
have  failed  in  doing  so  had  not  Sergeant  Smith  received  it  at  the  oase  and  forwarded  it  w 
Boston  for  me.  As  it  was,  it  required  upward  of  twenty  minutes*  close  application  to  send 
it  through  correctly. 

May  21. — The  barometer  rose  rapidly  all  day.  The  thermometer  comparatively  steady  at 
34^,  falling  to  29^  after  11  p.  m.  The  wind  steady  from  the  northwest,  with  decreasing 
velocity,  going  down  to  a  fresh  breeze  at  midnight.  The  rain  and  sleet  continued  almo5i 
incessantly  until  5.50  p.  m.,  when  it  cleared  rapidly;  and  in  half  an  hour  from  that  tim^he 
sky  was  half  covered  with  a  mixture  of  cirrus  and  cumulus  clouds.  At  miduifrht  it  was 
nearly  clear  weather,  only  a  few  light  cirrus  clouds  dotting  the  blue  canopy  above.  The 
moon  and  stars  were  very  brilliant.  From  9  to  10  p.  m.,  however,  a  haze  obscured  the 
moon  partially,  and  it  was  surrounded  by  a  broadly  marked  halo. 

May  22.— The  barometer  steady  all  day,  falling  rather  rapidly  toward  night-fall.  Ther- 
mometer steady.  The  direction  -of  the  wind  changed  to  all  points  of  the  compass,  with 
gentle  and  fresh  velocity,  rising  to  a  gale  from  the  soutti  at  night.  Weather  fair  until  meh 
set  in,  when  it  turned  very  cloudy  and  threatening.  Lieutenant  Greely  arrived  here  to-Saj 
at  5.50  p.  m.,  and  consumed  the  rest  of  the  day  in  making  his  inspection  of  the  atatioo. 

May  23. — The  barometer  continued  falling  all  last  night,  and  remained  comparativ«lr 
steady  to-day,  with  an  occasional  rise  or  fall,  varying  from  .01  to  .03.  The  thennomet^ 
showed  an  increase  in  temperatum,  and  oscillated  at  times  to  the  extent  of  3^  between  the 
hourly  observations.  The  wind  from  the  west  and  southwest,  in  the  morning,  with  heavr 
gale  velocity,  changing  to  west  and  northwest  after  2  p.  m.,  the  velocity  falling  off  to  bri^ 
wind.  The  day  opened  with  rain,  which  had  commenced  during  the  night,  and,  with  she  hi 
intermission,  continued  falling  all  day.  Lieutenant  Greely  departed  at  2  p.m.,  after  So- 
ishing  his  inspection  and  making  a  list  of  articles  considered  necessary  for  use  on  this  sta- 
tion. 

May  24. — The  barometer  rose  in  the  early  morning  a  little  and  remained  very  steady 

through  the  middle  of  the  day,  falling  gradually  after  8  p.  m.     The  thermometer  rose  u 
....  _   .  Th<  " 


4b^,  the  highest  recorded  temperature  here  this  year.  The  wind  from  the  northwest 
west,  with  gentle  and  fresh  velocity,  rising  to  a  gale  at  night.  At  10  a.  m.  it  was  deai 
calm  for  about  thirty  minutes.  Clouds  in  dense  masses  rose  from  the  glens  all  day,  makin£ 
what  might  have  been  a  very  fisiir  day,  very  cloudv  at  times.  Stratus  clouds  on  the  siudbi^ 
formed  about  3  p.  m.,  and  continued  so  the  rest  of  the  day  and  night. 

May  25. — The  barometer  fell  steadily  all  day,  more  rapidly  after  9  p.  m.  The  thermome- 
ter very  steady  through  the  day  up  to  5  p.  m.  at  43^,  then  it  fell  very  rapidly,  reaching  > 
minimum  of  31^  at  midnight.  Tne  wind  came  steadily  from  the  west,  with  a  high  wrad 
and^  gale  velocity ;  chang^  to  northwest  after  6  p.  m.,  and  the  velocity  gradually  incjuaeed. 
until  at  midnight  it  blew  a  storm.  The  morning  opened  with  light  rain,  which  had  beea 
falling  through  the  latter  hours  of  the  night,  but  stopped  at  7  a.  m.  From  that  hour  until 
early  afternoon  the  weather  was  of  a  very  cloudy  nattire.  About  3  p.  m.  it  b^gan  deariiK 
rapidly,  and  at  6  p.  m.  the  sky  was  about  one-half  covered  with  cumulus  clouda,  changinf 
in  another  hour  to  very  clearly  defined  cirrus  clouds.  From  9  p.  m.  there  appeared  a  fev 
stratus  clouds  high  up,  the  cirrus  clouds  disappeared,  and  a  dense  haze  obscured  the  brigh^ 
ness  of  the  stars ;  this  weather  continued  until  midnight  and  after,  the  thermometer  still  tall* 
iug,  and  everything  below  the  summit  free  from  hiuse  or  cloud. 

Note. — At  7  p.  m.,  while  the  wind  blew  from  the  northwest;  the  upper  clouds  were  bekf 
driven  rapidly  from  the  southwest. 

ilfay  2o.— The  barometer  rose  very  steadily  all  day,  and  I  forwarded  a  midday  tdegraia 
showing  an  increased  height  of  .17  between  the  hours  of  8  a.  m.  and  12  m.  The  maximmi 
height  of  the  barometer  was  given  at  9  p.  m.,  falling  gradually  from  that  hour.  The  ther- 
mometer fell  last  night  to  28^,  rising  gradually  from  7  a.  m.  to  40^  in  the  late  afternoon. 
The  day  opened  with  a  heavy  gale  from  the  northwest,  which  subsided  gradually,  and  ia 
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heayy  gusts,  to  a  iiresh  breeze  m  the  evening,  changing  direction  at  intervals  to  north.  The 
weather  -was  very  fine  and  almost  clear  nearly  all  day.  Nothing  extraordinary  took  place 
to  require  recording. 

May  27. — The  barometer  fell  steadily  all  day,  with  a  sli^^ht  exception  at  midday,  when  it 
rose  a  little.  The  thermometer  rose  up  to  11  a.  m.,  standing  steady  from  that  time  until  1 
p.  m.,  at  43°  ;  it  was  44°  at  2  p.  m.,  and  fell  steadily  afterward.  The  prevailing  wind  came 
from  the  south  and  southwest,  with  high  wind  and  gale  velocity.  At  4.50  p.  m.  the  wind 
changed  very  abruptly,  and  without  any  decrease  of  velocity,  to  the  soutneast,  blowing 
firom  that  point  about  thirty  minutes.  The  weather  was  fair  until  3  p.  m.,  when  dense 
stratus  clouds  covered  the  summit  and  remained  there  until  rain  began  falling  at  11  p.  m. 
This  weather  continued  into  the  night. 

3fay  28.— The  barometer  fell  a  little  in  the  early  forenoon,  rising  afterward  steadily.  The 
thermometer  fell  last  night,  and  through  the  day  showed  a  decrease  of  about  1(P.  The 
wind  prevailed  from  the  west,  changing  a  few  points  at  times  north  and  south,  with  brisk 
and  high  velocity.  The  weather  was  very  baa  all  day.  Snow  fell  during  the  night  and 
continued  up  to  10. 30  a.  m. ,  changing  then  to  rain  and  sleet ;  there  was  a  slight  cessation, 
of  rain  tod  snow  at  times,  but  there  was  no  indication  of  clearing  up. 

May  29. — Barometer  still  going  up,  and  the  thermometer  falling  a  tew  degrees.  The  wind 
from  the  northwest,  with  high  and  gale  velocity.  The  rain  of  last  niffht  changed  to  snow, 
which  continued  falling  until  a  little  before  dav-break,  and  some  of  the  drins  measured 
upward  of  15  inches  in  depth.  The  mountain,  above  "Jacob's  Ladder,"  was  covered  with 
snow,  excepting  where  the  wind  had  cleared  the  points  of  rocks.  Heavy  stratus  clouds 
obscured  the  sky  and  covered  the  summit  all  day. 

May  30. — The  barometer  rose  steadily  until  11  a.  m.,  folline  steadily  afterward.  The 
thermometer  showed  a  slight  increase  of  temperature.  The  wina  came  from  all  points  of  the 
compass,  decreasing  from  gale  in  the  morning  to  fresh  velocity  in  the  middle  of  the  day, 
rising  to  brisk  wind  at  night.  The  forenoon  and  afternoon  were  very  cloudy,  most  of  the 
clouds  settling  below  the  summit  until  evening  set  in,  then  the  summit  became  covered  with 
dense  stratus  clouds  which  turned  to  heavy  driving  rain  at  6.40  p.  m.,  and  continued  thus 
after  midnight  report  was  sent.  I  had  unusual  difficulty  in  telegraphing  my  midnight 
report  to  Boston,  although  a  strong  current  was  put  on,  as  the  bad  weather  caused  frequent 
breaks. 

May  31. — The  barometer  continued  falling  all  through  last  night  and  to-day,  rising 
slightly  toward  night.  The  thermometer  has  been  very  steady  at  32^  and  34°,  dropping  to 
31°  at  night.  The  wind  has  blown  from  all  the  points  of  the  compass  with  brisk  and  mgh 
velocity ;  it  chopped  very  suddenly,  between  9  and  10  a.  m.,  from  southwest  to  due  east^ 
and  back  to  southwest ;  the  direction  of  the  wind  was  very  uncertain,  and  changed  many 
times  during  the  twenty-ibur  hours.  The  weather  has  been  one  continuous  round  of  snow, 
hail,  sleet,  and  rain  all  day. 

Instruments^  Sfc. — In  addition  to  the  instruments  previously  reported  by  me  as  being  out 
of  order,  I  have  the  honor  to  name  the  following:  One  cup  blew  off  the  anemometer  on  the 
16th  instant,  during  a  heavy  gale,  and  was  lost  down  **Tuckerman's  Ravine."  I  supplied 
its  place  by  putting  on  a  cup  taken  from  the  other  instrument,  which  had  been  reported 
out  of  order.  Also,  one  min.  thermometer,  slightly  out  of  order. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALFRED  R.  THORNETT, 
Observer-Sergeant,  Signal  Servicef  United  States  Army, 

Summit  of  Mount  WASmNGTOH,  N.  H.,  June  1,  1872. 
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Paper  I. 

ON  THE  AURORAL  DISPLAYS  DURING  THE  MONTH   OF  FEBRUARY,  im. 

lEztracts  from  tke  monthlif  jaarnais  of  the  different  stations  utablished  hjf  the  Signal  Seivkt, 

United  States  Army.  ] 

LAKE  CITY. 

February  12. — A  slight  anrora. 

February  18. — A  yerj  bright  aurora-  in  the  west.  This  light  maj  have  been  caused  Vj 
fire. 

February  38. — Spots  of  anrora  thronghont  the  western  sk  j.    Weather  cloud  j. 

F^ruary  29. — A  faint  aurora  throughout  the  whole  heavens ;  that  in  the  south  somevliit 
brighter  than  elsewhere. 

JACKSONVILLE,  FLORIDA. 

February  4. — Aurora  polaris  visible  from  7. 25  p.  m.  until  nearly  9  p.  m.  One  nearljptf- 
feet  arch,  streamers  quite  numerous  and  of  a  rose  tint,  at  8  p.  m. 

MOBILE,   ALABAMA. 

February  4. — On  the  night  of  the  4th  a  brilliant  aurora  was  visible  iirom  7  to  11  p.in.  It 
became  visible  in  the  east,  and  spread  along  the  skj  from  a  point  south  of  east  to  northwem 
and  at  times  rising  in  the  skj  to  an  altitude  of  about  60^.  At  10.45  p.  m.  it  rose  hi^. 
presenting  at  that  time  a  most  brilliant  appearance.     A  portion  extending  from  eitt  to  i 

Soint  east  of  north,  maintained  a  uniform  color  varying  but  Uttle  from  a  beautiful  rose  to  i 
eep  blood.  The  portions  lying  between  north  and  northwest  and  east  and  sontbesst  veie 
throughout  less  brUliant,  and  varying  very  oflen  in  color,  sometimes  presenting  a  whi^ 
appearance,  and  at  other  times  deepening  to  a  light  rose  color ;  at  9.30  p.  m.  it  wssppeiRi 
for  a  short  time  in  the  north  and  northwest,  but  presenting  the  appearance  of  an  ei^P^ 
cloud  in  the  east,  its  length  being  about  three  limes  its  height,  and  of  a  beautiful  deep  d1w> 
color.  The  base  was  clearly  defined,  being  about  10''  above  the  horizon.  Betweeo  its  \^ 
and  horizon  a  dense  haze  existed.    It  disappeared  very  quickly  at  11.05  p.  m. 

CAPE    MAY,  NEW  JERSEY. 

February  4. — Clear  and  pleasant,  with  brisk  and  fresh  winds.  Barometer  risiof^-  ^ 
aurora  in  the  evening,  in  the  southeast. 

NASHVILLE,    TENNESSEE. 

February  4. — Weather  cloudy.  Wind  southeast.  An  aurora  made  it«  appearance  aboot 
6^  o'clock,  extending  from  east  to  west  It  assumed  no  definite  shape,  but  was  of  vi^ 
treme  bright  red  color,  and  was  brightest  about  8.36  p.  m.,  when  it  gradually  d\aa,fpv^ 
ceasing  to  be  seen  at  9.30  p.  m. 

BALTIMORE,   MARYLAND. 

February  3. — ^A  brilliant  aurora  polaris  was  seen  this  evening,  on  the  southern  horii^' 
between  8  and  9  o'clock. 

BOSTON,   MASSACHUSETTS. 

February  4.— 6.30  p.  m.~Fine  display  of  aurora  polaris  south  of  zenith,  of  a  <1««P  "^ 
color. 

•  KNOXVILLE,   TENNESSEE. 

February  4. — 8)  p.  m.~Brilliant  aurora ;  beams  shoot  almost  north  to  sonth,  and  thW 
the  zenith.    The  sky  is  deep  red. 
11  p.  m. — ^Aurora  disappearing  very  slowly. 

MARQUETTE,  MICHIGAN. 

February  5.-9  p.  m.— Brilliant  auroral  display.  The  arch  thrQughout  v8^y  well  defi** 
being  of  a  brilliant  color,  and  of  not  much  elevation  above  the  horizon,  the  stmmen  ^' 
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log  along  the  arch  from  west  to  east,  and  presenting  the  appearance  somewhat  of  broad 
waves  of  light. 

10  p.  m. — The  streamers  having  subsided;  the  arch  is  better  defined,  bat  not  of  such  a  bright 
color. 

11.20  p.  m. — Anrora  more  brilliant  thai^  eTer,  streamers  shooting  up  very  high.  The  arch 
has  not  been  very  well  defined  during  the  display,  rather  resembling  a  great  light  in  the 
north,  with  intervals  of  almost  clear  sky.  Up  to  10  p.  m.  there  was  no  haze  or  cfoud  to  be 
seen  beneath  the  arch,  but  at  this  writing  a  few  very  long,  thin,  and  perfectly  straight-edged 
clouds  are  seen  at  the  western  end  of  the  arch. 

February  lb, — 11.20  p.m. — An  aurora  is  now  visible,  consisting  of  an  arch,  quite  well 
defined,  resting  upon  a  oank  of  thick  dark  haze  at  the  eastern  end  of  arch ;  streamers  are 
observed  to  be  shooting  both  upward  and  downward,  but  not  to  a  great  elevation  upward, 
while  downward  they  reach  almost  to  the  horizon. 

11.30  p.  m.— The  arch  has  merged  into  a  broad  sheet  of  light,  and  shows  signs  of  disap- 
pearing. 

Febmary  26.-8  p.  m.— -Brilliant  aurora ;  elevation  of  top  arch  about  45^,  base  nearly 
touching  horizon ;  colors  principally  white  and  pale  crimson. 

ti.30  p.  m. — ^Aurora  mucn  fainter  ;  but  few  streamers  visible  as  yet. 

11.20  p.  m. — Aurora  no  longer  visible. 

OSWEGO,  NEW  YORK. 

February  9. — Northern  lights  commenced  at  11.30  p.  m.,  lasted  until  1.30  a.m.;  not 
brilliant. 

February  19.  — Northern  lights  same  as  described  in  article  351,  page  176,  Loomis.  Com- 
menced 7  p.  m.  and  lasted  until  12  p.  m. ;  nothing  unusual  in  their  appearance. 

ROCHESTER,  NEW  YORK. 

February  28.  — The  assistant  observer,  Private  Tighe,  reports,  at  9  p.  m.  last  evening,  the 
existence  of  two  luminous  arches,  extending  across  the- northern  sky,  being  about  2P  apart, 
and  the  upper  one,  the  more  luminous  of  the  two,  about  60"^  above  northern  horizon,  lie  is 
unable  to  give  duration  of  this  phenomenon. 

LYNCI1BUR6H,  VIRGINIA. 

February  4.  — The  aurora  borealis  was  visible  during  the  night  of  the  4th.  At  ^  p.  m. ,  owing 
to  the  cloudy  state  of  the  atmosphere,  a  reddish  hue  of  the  clouds  was  the  only  indication 
of  the  presence  of  the  aurora.  ^  As  the  night  advanced  the  weather  became  clear,  and  that 
quarter  of  the  heavens  from  northwest  to  southwest,  from  zenith  to  horizon,  presented  a 
bright  red  appearance.  The  aurora  grew  dim  in  the  southwest  and  brighter  in  the  west  and 
northwest  at  10. 30  p.  m.  At  midnight  the  lights  became  very  bright  due  north,  resembling 
daylight,  while  in  the  rest  of  the  heavens  the  aurora  entirely  disappeared. 

SEW  YORK   CITY. 

February  4.  —Clear  weather  and  brisk  northwest  winds.  At  6.30  p.  m.  a  brilliant  aurora 
appeared  m  the  north,  which  soon  overspread  the  whole  northern  heavens.  At  7  o'clock  it 
bad  extended  eastward  and  upward  until  it  occupied  a  space' in  the  southeast  firom  «bout 
15^  to  50^  above  the  horizon,  about  70^  in  breadth,  and  assumed  a  blood-red  tin^,  so 
dense  at  times  as  to  obscure  the  stars.  On  either  side  of  the  crimson  was  a  perpendicular 
line  about  10^  in  width  and  50^  in  length,  of  a  bright  orange  and  green  tint.  The  display 
lasted  until  about  II  p.m.,  when  it  gradually  disappeared. 

PHILADELPHIA. 

February  4.  — On  the  north  the  aurora  borealis  was  displaying,  while  on  the  south  the  au- 
rora australis  reflected  back  with  tenfold  beauty  the  light  of  its  cold  antipodes.  As  at  7.20 
p.  m.  I  opened  the  latticed  door  of  the  shelter,  a  most  brilliant  display  of  glorious  crimson 
fight  struck  upon  my  gaze.  Further  observfition  discovered  that  a  blood-tinted  light,  ever 
varying,  was  extending  from  the  south  to  the  southeast.  At  times  the  light  would  subside 
to  a  mellow  crimson,  and  arain,  with  gentle  flushings,  would  shoot  up  toward  the  zenith. 
At  first  I  thought  the  lurid  light  was  the  reflection  of  some  conflagration  upon  the  sky ;  yet 
upon  opening  the  east  door,  I  discovered  that  the  northern  horizon  was  also  lightcKl  by  a 
pale  silvery  light,  which  at  times  would  assume  a  tinge  of  pale  green.  These  phenomena 
remained  visible  for  the  greater  part  of  the  night,  for  at  11.43  p.  m.,  when  my  last  observa- 
tion was  made,  the  rays  of  the  aurora  borealis  were  plainly  and  magnificently  visible  above 
the  bank  of  the  stratus  clouds  that  interposed  above  the  horizon.    The  aurora  australis  had 
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faded  ;  "'twas  *neath  a  cload  as  dark  as  woe,*'  for  huee  and  black  banks  of  Btrataa 
had  piled  themselves  on  the  horizon,  so  lately  illuminated  dj  the  soft  crimson  liirht  of  the 
anstralis.     The  skj  was  becoming  rapidly  overcast,  and  at  1  a.  m.  was  entirely  obscured. 

SAINT  PAUL,   MINNESOTA. 

• 

February  4. — A  display  of  aurora  was  visible  in  the  north  and  northwest.  It  was  fint 
seen  at  6  p.  m.;  did  not  present  any  particular  form,  but  was  a  diffused  lieht.  It  had  th« 
appearance  of  crimson  sand  falling  to  the  earth,  then  rolling  in  billows  ana  waving'  toward 
the  south,  and  duappearing.  It  became  more  brilliant  at  6  p.  m.,  and  was  then  of  a  deep 
rich  crimson  color. 

WASHINGTON,   D.  C. 

February  4. — ^The  auroral  display  first  attracted  the  attention  of  the  observer  at  7.15  p.  m. 
Presenting  a  brilliant  carmine  color,  it  mdually  crept  up  from  the  northeastern  limit  of  the 
horizon  tiU  it  reached  the  zenith,  when  the  rays  began  to  appear  divided,  and  presented  an 
appearance  as  of  a  flickering  flame  darting  down  toward  the  southwest. 

Apart  'from  this  track  across  the  heavens  there  appeared  curious  globe-like  spots  of  aboat 
15^  in  diameter,  having  the  same  carmine  color,  and  being  arranged  by  the  side  of  the  path 
of  the  aurora;  not  less  than  three  of  these  spots  were  noticed. 

The  auroial  track  was  about  40^  in  width,  less  brilliant  at  the  borders  than  in  the  center, 
and  when  complete  could  not  be  seen  below  an  angle  of  30^.  The  observation  was  con- 
tinued until  9.15  p.  m.,  the  phenomenon  presenting  but  slight  changes. 

Another,  but  not  confined  to  any  particular  part  of  the  heavens,  was  observed  for  a  fsw 
moments  at  2  a.  m  February  5.  The  color  was  the  same  as  the  first,  but  was  somewhat  lea 
brilliant. 

CHICAGO,  ILLINOIS. 

I 

February  4. — At  9  p.  m.  it  cleared,  and  a  slight  aurora  was  perceptible.  These  have  always 
or  nearly  always  been  found  at  this  station  to  be  precursors  of  colder  weather  and  northeiiy 
winds. 

February  19. — A  slight  dawn-like  Aurora  was  observed  in  the  evening. 

February  27. — In  the  evening  there  was  a  slight  aurora,  resembling  the  dawn. 

KEY  WEST,   FLORIDA. 

February  4.— At  7  p.  m.  a  faint  light,  without  any  definite  form  or  shape,  was  observed  in 
the  northeast,  reaching  from  the  east  to  the  north  and  extending  half-way  to  the  senith ; 
gradually  movinir  westward,  passing  by  the  north,  until  about  2.30  a.  m.,  when  its  center  had 
reached  the  western  point  of  the  horizon,  and  could  no  longer  be  observed,  in  conseqnenoe 
of  the  sky  becoming  overcast  with  clouds.  A  dense  haze  was  observed  at  its  base  dnnng  tht 
entire  time,  and  at  9  p.  m.  large  black  clouds  moved  from  the  west  and  passed  by  itsbsae: 
When  it  first  appeared  its  color  was  very  faint,  and  after  intervals  of  nve  minutes  it  in- 
creased in  brightness,  its  color  becoming  a  rose  hue,  and  again,  after  an  interval  of  five 
minutes,  it  would  entirely  disappear,  and  aeain  re-appear,  very  faint  at  first,  bnt  would 
gradually  increase  in  brightness,  and  so  on  during  the  entire  time  it  could  be  observed.  It 
was  brightest  at  about  1  a.  m.,  when  it  was  of  a  red  color,  the  amount  of  moisture  in  the  air 
at  the  time  being  88  per  cent. 

CHARLESTON,   SOUTH  CAROLINA. 

February  4. — An  aurora  visible  in  the  northeast  at  7  p.  m.,  extending  from  zenith  to  the 
horizon,  of  a  light  red  color  at  first,  but  died  away  into  a  pale  yellow  at  9  p.  m.,  whenth» 
haze  became  very  densel 

GALVESTON,  TEXAS. 

FAruary  4. — Cloudy,  barometer  falling.  Brilliant  aurora,  color  bright  red  ;  began  6.45 
p.  m.;  too  cloudy  to  see  it  plainly  till  about  10.50  p.  m.,  when  the  skv  cleared.  It  gave  a 
steady  light,  shining  up  aoout  35^  above  the  honzon.  Began  to  disappear  11.30  p.  a.: 
totally  disappeared  11.40.  Barometer  falling,  temperature  57^  and  relative  hnmidity  100. 
Wind  southeast,  16  miles  per  hour.    Heavy  aew  failing. 

DU  LUTH,   MINNESOTA. 

February  4. — ^At  6.30  p.  m.  very  red  light  running  east  and  west.  South  of  Ba  Livtfi  k 
was  brightest  at  the  east.  At  9  p.  m.  beams  began  to  shoot  up  at  the  north ;  it  was  notreiy 
brilliant. 

MILWAUKEE,   WISCONSIN. 

February  4.~Snow ;  aurora  in  the  southeast. 
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Paper  J. 

DESCRIPTION   OF  THE   STORM   OF   NOVEMBER    11-16,  1871.  IN   ITS   PRO 

GRESS  FROM  OMAHA  EASTWARD. 

At  Omaha  the  barometer  commenced  falling  on  the  morning  of  the  lltb  from  30.19 ;  tem- 
perature raised  18^;  barometer  continued  falling  nntil  the  morning  of  the  13th  to  29.83, 
when  it  rose  rapidly ;  .70  of  an  inch  of  rain  had  fallen ;  wind  unsteady,  from  fifteen  to 
twenty-fiye  miles  per  hour,  northwest. 

At  Leayenworth,  barometer  30.40,  began  to  fall  at  7  a.  m.  on  the  1 1  th ;  continued  falling 
until  the  afternoon,  when  it  held  pretty  steady  until  7  a.  m.  of  the  12th,  aeain  falling  rapidly 
until  midnight  to  29.95;  thermometer  raised  25^;  1.10  rain-fall ;  wind  thirty-five  to  thirty- 
eight  miles,  first  from  southeast,  changinsr  to  northwest  by  the  south.  At  this  time  one 
central  area  of  high  barometer  was  about  Cairo,  and  another  about  Chicago  and  Milwaukee. 

At  St.  Louis  the  barometer,  30.38  at  noon  of  the  12th,  began  falling;  continued  until  6 
p.  m.  of  the  13th  to  29.70 ;  thermometer  raised  15^:  a  high  wind  followed  at  midnight  of  Uie 
14th  from  northwest,  and  1.94  inches  rain  fell.  The  high  area  is  now  in  Pennsylvania,  and 
the  low  area  west  of  Omaha. 

At  Cairo  the  barometer  be^an  falling  at  3  a.  m.  of  the  lltb  ;  continued  falling  rapidly  until 
near  midnight  of  the  13th-l4th,  at  which  time  the  wind  raised  to  thirty-five  miles  per  hour, 
first  from  the  southeast,  and  changing  to  northwest.  It  began  to  rain  at  6.30  a.  m.  of  the 
13th  ;  amount,  1.83  inches. 

At  Davenport  the  barometer,  30.38  at  7  a.  m.  of  the  12th,  fell  rapidly  until  its  minimum, 
at  noon  of  the  13th,  was  29.83;  the  temperature  rose  15^^;  wind  brisk  from  east,  changing 
to  southeast,  thence  northwest.  Rain  began  at  7.20  p.  m.  of  the  12th,  continued  until  9.40 
a.  m.  of  the  13th;  amount,  .61  of  an  inch. 

At  Chicago  the  barometer,  30.47,  began  falling  at  7  a.  m.  of  the  12th ;  continued  until 
midnight  of  the  13th-14th  to  29.66;  at  10.53  p.  m.  of  the  13th  the  wind  raised  to  :33  miles, 
from  northwest,  having  veered  from  the  south.  Rain  began  at  6.30  a.  m.  of  the  13th,  ceased 
at  12.30  a.  m.  of  the  14th;  amount,  1.18  inches. 

"Up  signals"  ordered  at  6.40  p.m. of  the  13th;  **Down"  at  1.13  a.m. of  the  15th; 
thirteen  honrs^  notice  was  given  of  the  storm.  Observer  reports,  "  Signal  justified ;  several 
vessels  staid  in  harbor  and  escaped  the  gale.'* 

At  Milwaukee  the  barometer,  30.49,  began  falling  at  7  a.  m.,  and  continued  until  6  p.  m. 
of  the  13th  to  29.68,  followed  by  brisk  wind  from  northwest.  Rain  commenced  falling  at 
7.30  a.  m.  of  13th ;  ended  at  2  a.  m.  of  I4tb;  amount  .60  inch.  '*  Up  signal "  was  ordered 
at  7  p.  m.  of  13th,  thirteen  hours  previous  to  the  storm.  Observer  reports :  *'  No  damage  to 
vessels,  as  all  remained  in  harbor.'' 

At  Memphis  the  barometer,  30.31  at  6  a.  m.  of  the  12th,  commenced  falling ;  reached 
29.62  at  4  p.m. of  the  13th;  temperature  rose  20"-;  wind  twenty  miles  an  hour  from  the 
northwest ;  rain  began  at  6  p.  m.  of  the  12th  ;  amoimt,  .50  inch. 

At  Louisville,  on  the  morning  of  the  12th,  the  barometer,  30.40,  commenced  falling,  and 
fell  rapidly  nntil  8  a.  m.  of  thel4th  to  29.44,  the  thermometer  rising  14^.  At  7  a.  m.  of  the 
14th  the  wind  rose  to  twenty-two  miles,  and  at  4  p.  m.  to  twenty-five  from  the  northwest. 
Rain  beffan  at  8  a.  m.  of  the  13th ;  ended  at  3  p.  m.  ot  the  14th ;  amount,  1.15  inches. 

At  Indianapolis  the  barometer  commenced  falling  at  7  a.  m.  from  30.45 ;  fell  to  29.45  at  6 
a.  m.  of  the  14th  ;  thermometer  rose  17"-;  wind  brisk  from  southeast;  changed  to  northwest ; 
rain  began  at  8.30  a.  m.  of  the  13th ;  ended  at  4.20  p.  m.  of  the  14th ;  amount,  1.93  inches. 

At  Grand  Haven  the  barometer  fell  from  30.56, 6  a.  m.,  on  the  12th,  to  29.58,  7  a.  m.  on  the 
14th;  temperature  rose  20-;  the  wind  at  5  p.m. of  the  14th  rose  to  thirty-one  miles  from 
the  north;  rain  commenced  at  9  a.  m.  of  the  13th,  ended  at  6  a.  m.  of  the  14th;  amount,  1.06 
inches. 

**  Up  signals"  was  ordered  at  12.37  p.m.  of  the  14th,  giving  five  hours' notice  of  the 
gale. 

At  Cincinnati  the  barometer  commenced  falling  about  7  a.  m.  of  the  12th  from  30.55 ;  fell 
rapidly  to  29.45  at  about  7  a.  m.  of  the  14th ;  temperature  rose  25^;  rain  commenced  at 
12.30  p.  m.  of  the  13th ;  ended  at  8  p.  m.  of  the  14th ;  amount,  2.21  inches ;  the  wind  at  1 1 
p.  m.  of  the  14th  rose  to  thirty  miles  an  hour  from  northwest. 

At  Toledo  the  barometer  began  to  fall  during  early  morning  of  the  12th ;  fell  until  4  p.  m. 
of  the  14th ;  at  11  p.  m.  of  the  14th  the  wind  had  risen  to  a  gale  from  the  northwest ;  rain 
fell  to  the  amount  of  3.19  inches.  *'  Up  signals"  was  ordered  at  11  a.m.  of  the  14th,  giving 
twelve  hours'  notice. 

At  Detroit  the  barometer  at  30.58  began  to  fall  on  the  morning  of  the  12th;  fell  rapidly 
until  the  morning  of  the  14th  to  29.48.  The  storm  reached  its  height  at  midnight  of  the 
]4th-15th,  blowing  a  gale  from  the  northwest ;  rain-fall  1.95  inches.  *'  Up  signals  "  ordered 
twelve  hours  previous  to  gale. 

At  Cleveland  the  barometer  30.58,  at  7  a.  m.  of  the  12th,  fell  rapidly  to  29.35  at  4.  p.  m.  of 
the  14th;  at  11  p.m. of  the  14th  the  wind  rose  to  36  miles  an  hour,  unsteady  between 
northwest  and  southwest;  thermometer  raised  25^,  and  fell  rapidly  following  the  storm; 
barometer  rising  rapidly ;  rain-fall  1.54  inches.    '*  Up  signals  "  ordered  at  11.10  a.  m.,  twelve 
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hourB  before  the  g^le.  Observer  reports :  "  Screw  H.  C.  Williams,  Captaia  Faller,  saw 
si^al  being  boistod,  bat  left  port.  She  was  obliged  to  put  back  about  7  p.  m.,  and  in  eii- 
deavoring  to  enter  the  harbor  struck  the  pier  and  went  down ;  one  of  the  crew  drowned. 
Some  other  vessels  which  put  out  returned  m  a  damaged  condition,  and  several  lives  lost 
Man  J  steamers,  schooners,  &c.,  staid  in  port  on  account  of  warning  signal." 

At  Buffalo  the  barometer  30.62,  at  7.2Q  a.  m.  of  the  12th,  fell  to  29.23  at  11.28  p.  m.  of  the 
14th ;  at  3.30  a.  m.  of  the  15th  the  storm  began,  and  at  7.30  a.  m.  was  at  its  highest.  The 
observer  states :  ** An  unknown  amount  of  property  and  perhaps  a  great  manj  lives  have 
been  saved.  The  warning  was  given  some  fifteen  hours  before  the  violence  of  the  storm  was 
felt  at  this  station.  It  was  heeded  by  marine  men,  and  no  vessels  left  port  during  its  display. 
The  storm  was  the  most  violent  known  on  the  lakes  for  years."  Ram  fell  to  the  amount  oi 
2.70  inches. 

At  Rochester  the  barometer  30.63,  at  7.32  a.  m.  of  the  12th,  fell  to  29.25  at  7.32  a.  m.  of  the 
15th;  temperature  raised  24^.  The  wind  at  2  p.  m.  of  the  14th  raised  to  30  miles  an  hour, 
first  from  southeast,  then  changed  to  northwest.    Rain  fell  to  the  depth  of  2.09  inches. 

At  Oswego,  at  7.37  a.  m.  of  the  r2th,  the  barometer  at  30.61  fell  rapidly  to  29.29  on  the 
15th  at  7  a.  m.;  thermometer  raised  13^.  The  gale  commenced  at  6.45  a.  m.  of  the  16th. 
**  Up  signid"  was  ordered  at  1.15  on  the  14th,  twenty-two  hours  before  the  gale  reached  its 
height.  Many  vessels  were  detained  by  the  signal.  Some  put  out  and  returned  in  a  damaged 
condiiion.    One  vessel  went  ashore  and  was  a  total  wreck. 

This  storm  did  not  reach  Montreal,  although  the  barometer  fell  nearly  an  inch ;  the  wind 
did  not  exceed  fourteen  miles,  but  a  heavy  fall  of  rain,  amounting  to  3.54  inches,  is  re- 
corded. 

At  Burlington,  Vermont,  the  barometer  fell  1.03;  the  wind  raised  to  eighteen  miles,  and 
but  .18  inch  rain  fell.  At  the  same  time  (between  the  13th  and  16th)  another  storm,  or  part 
of  this  one,  was  moving  up  the  Atlantic  coast. 
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THE  STORM  OF  MARCH    1  AND   2,  1872,  ALONG  THE  ATLANTIC  COAST.- 

(With  seven  maps.) 

The  rooming  telegraphic  weather  reports  of  March  1,  1872,  from  the  signal  stations  along 
the  Gulf  coast,  indicated  an  area  of  low  barometer  to  be  rapidly  developmg  in  that  region. 
The  barometer  at  New  Orleans  was  then  29.87,  and  the  direction  of  the  wind  at  all  of  the 
Gulf  stations  was  northeast,  while  at  Punta  Rassa  and  Key  West  westerly  winds  prevailed. 
The  probabilities  issued  on  that  morning  predicted  falling  barometer  for  the  eastern  gnlf, 
with  continued  cloud  and  rain  and  increasing  easterly  winds.  Toward  the  afternoon  the 
wind  at  Punta  Rassa  and  Key  West  changed  to  south  and  southwest  respectively,  and  the 
storm-center  was  rapidly  approaching  the  northwestern  coast  of  Florida.  The  barometer 
fell  quite  rapidly  at  the  Gult  and  south  Atlantic  stations,  and  rain  set  in  at  New  Orleans, 
Mobile,  Lake  City,  Jacksonville,  Savannah,  and  Charleston,  and  by  4.35  p.  m.  (Washington 
mean  time)  about  one-half  inch  had  fallen  at  most  of  these  stations.  The  wind  was  still 
northeast  there,  and  reached  a  velocity  of  twenty-two  miles  at  New  Orleans,  but  the  lowest 
barometer  was  reported  from  Lake  City,  29.71 — falling  .21  in  eight  hours. 

The  probabilities  in  reference  to  this  storm,  issued  at  7  p.  m.,  read  as  follows  :  "  The  low 
barometer  south  of  Western  Florida  move  northeastwardly  into  the  South  Atlantic  States 
during  the  night ;  the  atea  of  rain  extending  by  Saturday  morning  to  Virginia,"  and  dan- 
gerous winds  were  predicted  for  the  South  Aitantic  coast. 

The  storm,  now  fully  developed,  moved  during  the  evening  into  Georgia,  with  fearful 
violence,  cutting  off  telegraphic  communication  with  Florida,  and  at  11.35  p.  m.  (Washings 
ton  mean  time)  the  barometer  at  Savannah  had  fallen  to  29.37,  a  depression  of  .52  in  eira 
hours,  with  a  northeasterly  gale  blowing  sixtv  miles  an  hour.  It  was  raining  then  at  Wil- 
mington, Augusta,  Charleston,  and  Savannah,  and  snowing  at  Lynchburg  and  Knoxville. 

Tne  storm  was  then  predicted  to  move,  or  to  continue  moving,  northeastward  along  the 
South  Atlantic  coast;  the  area  of  rain  to  extend  during  the  night  over  the  middle  Atlantic 
coast,  and  cautionary  signals  were  promptly  ordered  and  displayed  by  2  a.  m.  of  March  8,  at 
Savannah,  Charleston,  Wilmlngfton,  ana  Norfolk,  and  the  further  prog^ress  of  this  seven 
storm  will  show  how  fully  these  predictions  were  verified. 

The  reports  of  the  morning  of  March  2  showed  the  storm-center  to  be  central  over  the 
southern  coast  of  North  Carolina,  the  barometer  at  Wilmington  beingextremely  low,  S9.27, 
having  fallen  .53  during  the  latter  part  of  the  night ;  at  Charleston  29.47,  at  Norfolk  29.47, 
(wind  fifty-five  miles  per  hour,)  while  the  pressure  gradually  recovered  at  the  more  southern 
stations.  The  heaviest  rain-fall  was  then  reported  from  Savannah,  being  nearly  one  inch  in 
a  few  hours.  The  steamer  Rising  Star,  en  route  from  New  York  to  Aspmwall,  enconnteied 
this  storm  when  entering  the  Gulf  stream  on  the  morning  of  March  2 ;  the  barometer  fell 
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.76  in  eight  hoars ;  and  when  in  longltade  74^  12'  and  latitude  34°  3',  at  12  m.,  the  barom- 
eter 8to<ra  at  29.00.  A  **  tremendous  sea  "  raged  all  that  day,  and  the  vessel  made  hardly 
any  proflpress.  The  storm  moderated  toward  midnight,  and  the  steamer  escaped  without  any 
serious  damage. 

The  morning  probabilities  in  regard  to  this  storm  read :  "  The  yery  low  barometer  orer 
the  southern  North  Carolina  coast  move  northeastwardly  oyer  Cape  natteras,  preceded  by 
yery  brisk  and  high  northeasterly  winds  from  thence  to  Cape  Cod ;  ike  area  of  snow  extend- 
ing northeastward  oyer  the  southern  New  England  States  during  the  day." 

The  display  of  cautionary  signals  at  Wilmington  and  Norfolk  was  continued,  while  orders 
to  hoist  them  were  at  once  sent  to  Baltimore,  Cape  May,  New  York,  and  New  London. 

As  predicted,  the  storm  kept  moving  northeastwamly  along  the  coast  with  terrific  vio- 
lence, and  by  4.35  p.  m.  its  center  was  evidently  at  some  distance  off  the  New  Jersey  coast, 
and  the  area  of  snow  had  extended  into  Massachusetts,  with  rapidly  falling  barometer ;  the 
barometer  fell  at  Philadelphia  to  29.67 ;  at  New  York,  to  29.67 ;  at  Cape  May,  to  29.46— 
the  wind  at  the  latter  place  being  northwest,  and  blowing  thirty-two  miles  per  hour,  and  one 
continuous  snow-storm  prevailed  along  the  coast  from  Portland,  Maine,  to  Norfolk,  Virginia. 

The  afternoon  probabilities  predicted  thejstorm  to  still  continue  moving  northeastwardly 
during  the  night,  and  the  midnight  reports  of  this  day  showed  its  center  off  the  coast  of 
Maine,  with  undiminished  forciB,  the  barometer  at  Portland  being  29.57,  and  at  Boston 
29.55,  while  the  pressure  began  to  recover  south  of  New  York.  On  the  morning  of  March  3, 
the  pressure  was  still  very  low  over  and  along  the  coast  of  Maine ;  but  the  storm-center  had 
already  passed  within  the  limits  of  the  stations,  and  shipping  disasters  reported  from  Hali- 
fax showed  that  the  ^tornl  must  have  been  very  severe  over  New  Brunswick  and  Nova 
Scotia. 

The  accuracy  with  which  the  early  development  and  the  subseauent  progress  and  path  of 
this  storm  has  been  traced  and  predicted  by  this  Office,  preventea  many  disasters,  both  on 
land  and  sea,  and  the  reports  from  the  stations  where  cautionary  signals  had  been  displayed 
state  that  numerous  vessels  were  kept  in  port,  thereby  saving  many  lives  and*  an  immense 
amount  of  property.  Savannah,  Georgia,  papers  estimate  the  amount  of  property  saved  at 
^hat  and  other  southern  ports  at  *'  probably  several  millions.  " 
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THE  STORM  OF  SEPTEMBER  28  AND  29.  1872. 

(With  seven  maps.) 

A  rapid  fall  of  the  barometer  at  Fort  Sully,  Dakota,  on  the  27th  of  September,  indicated 
the  existence  of  an  area  of  low  pressure  in  the  far  Northwest ;  and,  although  no  further 
telegraphic  reports  were  received  from  that  station  at  midnight  of  the  same  day,  it  was  evi- 
dent that  a  storm  was  moving  down  the  Upper  Missouri  Valley,  by  the  diminishing  pressure 
reported  from  Omaha  and  Leavenworth.  The  wind  was  blowing  from  a  southerly  di- 
rection from  Omaha  eastward  to  Lake  Michigan,  and  southward  as  tar  as  Saint  Louis. 

The  reports,  received  the  following  morning,  showed  that  the  storm  had  advanced  very 
rapidly  during  the  night  southeastward,  as  predicted  ;  and  its  center  was  then  somewhere  be- 
tween Leavenworth  and  Keokuk.  The  wind  at  Omaha  had  already  changed  to  northwest ; 
while  at  Leavenworth  it  was  north,  at  Saint  Louis  east,  at  Keokuk  southeast,  and  at  Daven- 
port east ;  thus  completely  encircling  the  storm  center,  and  clearly  defining  its  rotary 
motion.  It  was  also  raining  hard  at  Saint  Louis,  Keokuk,  and  Cairo.  The  ''probabili- 
ties "  issued  at  10  a.  m.  on  the  morning  of  the  28th  predicted  diminishing  pressure  and  rsin 
for  the  upper  lakes  and  Lake  Erie ;  thus  giving  a  timely  warning  of  the  approach  of  the 
storm  along  the  lakes,  where  the  barometer  was  then  still  above  the  normal  height.  The 
storm  path  nad  been  due  southwest  so  far ;  but  the  afternoon  reports  of  the  28th  showed  that 
the  predictions  from  this  Office,  viz,  falling  barometer  on  the  upper  lakes,  &c.,  were  fully 
justified,  as  the  pressure  diminished  very  rapidly  at  Chicago,  Grand  Haven,  and  Toledo ; 
and  it  was  then  evident  that  the  storm,  now  fully  developed,  would  sweep  across  the 
lakes,  and  cautionary  signal  orders  were  at  once  telegraphed  to  Milwaukee,  Chicago,  Grand 
Haven,  Toledo,  Cleveland,  Buffalo,  and  Detroit ;  but  were  not  .received  at  Milwaukee  and 
Grand  Haven,  through  the  neglect  of  the  telegraphic  company  charged  with  their  trans- 
mission and  delivery. 

The  storm  was  then  central  over  the  southwestern  portion  of  Illinois,  with  heavy  rain  and 
very  brisk  northwesterly  winds  at  Keokuk,  Davenport,  and  Chicago  ;  while  at  Saint  Louis, 
Cairo,  Louisville,  and  uidianapolis,  the  wind  had  already  changed  to  a  southerly  direction. 
The  lowest  barometer  was  now  reported  from  Saint  Louis,  being  29.44 ;  and  from  Lake 
Erie  westward,  toward  the  storm  center,  the  atmospheric  pressure  diminished  .10  of  an 
inch  for  every  sixty  miles.  The  storm  moved  noriheastwardly  during  the  day,  with 
terrific  northeasterly  gales  on  Lake  Michigan,  and  westerly  gales  on  Lake  Erie ;  and  from 
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the  midnight  reports  of  the  26th,  was  fonnd  to  be  central  over  Northern  Indiana.  The  lowest 
barometer  was  then  reported  from  Chicago,  being  29.35;  and  heayy  rain  preTailed  at 
Chicago,  Milwaukee,  Grand  Haven,  and  Detroit. 

The  midnight  ''probabilities  " predicted  the  storm  to  continue  moving  norUieastward over 
the  lower  lale  region,  with  easterly  ffales  for  Lake  Michigan,  backing  to  northwesterly 
toward  the  morning ;  and  for  Lakes  Erie  and  Huron,  shifting  to  northwesterly  daring  the 
evening;  and  for  LakeT Ontario,  shifting  to  northwesterly  toward  the  night  And  the  can- 
tionary  signals,  hoisted  at  the  lake-stations  in  the  forenoon,  were  continued. 

These  prognostications  were  verified  with  fatal  punctuality ;  and  the  severity  of  the  storm 
over  the  lakes,  durine  the  following  night,  was  almost  unprecedented ;  and,  as  its  approach 
had  been  announced  from  8  to  12  hours  In  advance,  the  amount  of  property  saved  must  hare 
been  immense.  Still,  quite  a  number  of  shipwrecks  occurred,  the  storm  overtaking*  vessels 
that  had  not  been  within  reach  of  the  wamingn. 

The  reports  of  the  morning  of  the  29th  uiowed  that  the  storm  was  then  ceintral  over 
Northern  Michigan,  and  that  the  pressure  had  diminished  eastward  to  the  Atlantic  coast, 
while  brisk  westerly  winds  prevailed  over  Lake  Michigan,  and  southwesterly  over  Lake  Erie. 

The  storm  was  then  predicted  to  continue  moving  northeastward  into  Canada,  and  down 
the  Saint  Lawrence  Valley,  with  northwesterly  gales  over  Lake  Huron  during  the  day,  and 
over  Lake  Ontario  during  the  night ;  and  the  warning-signals,  already  ordered  on  Lake  On- 
tario, were  continued ;  and  the  Canadian  stations  were  properly  notified  of  the  approaching 
storm. 

Lake  Huron  came  in  for  its  full  share  of  the  storm  during  the  day,  with  heavy  rain  at 
Alpena,  Saugeen,  and  Toronto ;  and  the  storm-center  reached  Canada  in  the  afternoon,  and 
the  Saint  Lawrence  Valley  on  the  morning  of  the  30th,  thus  having  traveled  a  distance  of 
nearly  2,400  miles  in  about  eighty-four  hours,  at  an  average  velocity  of  thirty  miles  an  hour. 
The  path  of  this  storm  described  an  almost  perfect  rectangle,  with  its  vertex  at  Saint  Louis: 
and  its  severity,  especially  after  reaching  the  lake-region,  exceeded  anything  experienead 
on  those  waters  for  years. 


Paper  M. 

Rochester,  New  York,  September  5,  1872. 

General:  Id  accordance  with  Special  Order  No.  103,  dated  Office  of  the  Chief  Signal- 
Officer  of  the  Army,  August  16,  lS7*i,  and  written  instructions  previously  received  from. 
you,  I  proceeded  to  Rochester,  New  York,  to  make  such  observations  as  you  had  directed, 
in  the  balloon  ''  Aurora,"  which  was  expected  to  ascend  from  Falls  Field,  Rochester,  on 
Thursday,  the  29th  day  of  August,  at  3  p.  m. 

Having  made  carefiil  comparisons  of  the  different  instruments,  with  the  several  standards, 
previous  to  leaving  Washington,  the  comparisons  were  renewed  upon  arriving  in  Rochester 
with  the  instruments  at  the  observer's  office  in  Power's  Block. 

All  necessary  arrangements  were  made,  and  I  repaired  to  the  ground  selected  for  the 
ascension  some  time  previous  to  the  hour  named,  with  the  instruments  in  readiness  to 
ascend. 

Professor  Samuel  A.  King,  the  aeronaut,  had  selected  his  balloon  * 'Aurora"  for  this  ascen- 
sion. This  balloon  and  the  car  belonging  to  it  were  made  in  France,  and  have  been  uscNd  by 
Professor  King  in  various  ascensions  during  the  past  two  or  three  years,  the  capacity  being 
about  20,000  cubic  feet.  The  balloon  was  two- thirds  inflated  on  my  arrival  on  the  ground. 
Professor  King  informed  me  that  owing  to  the  heavy  wind  then  prevailing,  the  fact  of  its 
blowing  directly  toward  Lake  Ontario,  and  the  threatening  state  of  the  weather,  he  had 
decided^ to  postpone  the  ascension  until  Monday,  September  2,  at  3  o'clock  p.  m.  I  at  onee 
advised  you  of  this  fact  by  telegraph.  The  wisdom  of  Professor  King's  decision  was  mani- 
fest shortly  after  dark  the  same  evening,  when  a  steady  rain  set  in  and  continued  dnriif 
the  night,  accompanied  by  a  high  southerly  wind.  The  great  difficulty  the  aeronaut  haidt» 
contend  with  was  the  long  time  required  for  inflating  the  balloon,  being  about  fif^eet 
hours.  This  fact,  in  conjunction  with  the  presence  of  a  high  wind,  led  Professor  King  to 
further  postpone  the  ascension  until  Tuesday,  the  3d  of  September,  at  3  p.  m.,  of  which  fact 
you  were  duly  informed  by  telegraph.  It  was  necessary  to  commence  inflating  the  balloon  at 
12  o'clock,  midnight.  I  was  on  the  ground  at  that  time,  Sunday  night,  with  the  professor, 
and  the  fact  of  its  bein^  very  dark,  with  the  wind  still  blowing  fresh  from  the  northwest, 
seemed  to  justify  his  decision.  Careful  comparisons  with  the  several  instruments  were  con- 
tinued meanwhile,  and  arrangements  made  with  the  observer  at  Rochester  for  making  syn- 
chronous observations  while  the  balloon  was  up  in  the  air. 

I  proceeded  to  Falls  Field  Tuesday,  the  3d  of  September,  and  having  fixed  the  instru- 
ments in  position  in  the  car  of  the  balloon,  made  continuous  observations  from  2A.  5:im.  ISs. 
p.m., until  4A.  30m.  10s.  p, m.,when  the  car  was  attached  to  the  balloon  preparatory  to 
starting.  The  inflation  proceeded  slowly  until  shortly  before  5  p.  m.,  when  the  hose  was 
cast  off,  and  the  aeronaut  and  myself  got  into  the  car. 
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After  testing^  the  lifting^  power  of  the  balloon,  and  getting  the  car  properly  ballasted, 
the  last  rope  was  cast  off,  and  we  started  on  our  aerial  voyage  at  5.03^  p.  m.,  Washington 
time. 

I  made  eighty-two  complete  sets  of  readings  in  the  car,  resting  on  the  ground,  preyious 
to  its  being  attached  to  the  balloon. 

After  everything  was  in  readiness  to  start  and  the  ropes  all  cleared  away,  I  had  the 
instruments  handed  to  me  in  the  car,  and  began  my  readings  at  the  instant  we'  started. 


8 

aneroid  barometer  was  also  read  from  the  time  of  starting  until  5.10  p.  m.,  when  it  ceased  to 
register,  owing  to  the  fact  of  its  reading  down  to  26  inches  only. 

At  5/i.  49m.  30«.  p.  m.,  the  clock  attached  to  this  instrument  stopped,  and  I  lost  four  min- 
utes and  a  half  in  getting  out  my  watch. 

Tiffany's  barometer  was  read  for  a  few  minutes  afterward,  but  the  readings  were  so  much 
out  that  they  were  discontinued. 

I  made,  on  an  average,  two  observations  a  minute — sometimes  getting  three  and  at  others 
only  one  a  minute. 

As  the  object  of  this  voyage  was  to  ascertain  how  many  observations  could  be  taken  in 
a  given  space  of  time,  and  to  see  if  it  was  practicable  to  use  the  balloon  for  making  meteor- 
ological observations  with  any  degree  or  accuracy  and  safety,  I  devoted  my  attention 
entirely  to  this  duty,  and  did  not  take  any  time  to  observe  the  view  of  the  country  over 
which  the  balloon  was  passing,  excepting  an  occasional  glance  when  attention  was  espe- 
cially called  'to  anything  by  the  aeronaut. 

I  made  one  hundred  and  6fty-siz  observations  while  in  the  balloon.  The  following  day  I 
made  forty-seven  observations,  at  the  house  of  Mr.  Timothy  Bnell,  a  few  rods  from  where 
we  descended. 

Upon  my  return  to  Rochester,  I  renewed  the  cpmparison  of  my  instruments  with  those 
at  the  observer's  office  in  that  city.  Upon  returning  to  the  Office  of  the  Chief  Signal-Offi- 
cer I  shall  again  make  careful  comparisons  with  the  standards.  A  detailed  description  of 
the  voyage  in  narrative  form  is  emoodied  in  my  report,  as  of  general  interest,  and,  also, 
adding  to  the  value  of  the  data  obtained. 

We  left  the  earth  amid  the  shouts  of  the  thousands  of^  spectators  and  ascended 
quite  rapidly,  moving  a  little  south  of  east.  The  temperature  decreased  considerably 
as  we  arose  above  the  earth,  falling  2iP  in  ten  minutes.  The  sky  was  perfectly  cloud- 
less, and  a  light  northwest  wind  prevailed.  The  aeronaut  estimated  our  speed  at  about 
thirty  miles  an  h«nr.  We  observed  a  thick  haze  in  the  northward,  and  also  quite 
a  haze  in  the  westward.  The  view  of  Lake  Ontario  w€m  very  fine.  The  country  we  passed 
over  was  highlv  cnltiyated,  and  presented  the  appearance  of  one  vast  garden  spread  out 
beneath  us.  The  noise  of  the  crowd  below  was  soon  hushed,  and  for  awhile  the  only 
sound  perceptible  was  the  rumbling  of  the  railroad  trains.  This  soon  ceased,  and  perfect 
stillness  reigned  supreme  for  a  short  time,  broken  only  by  the  voice  of  the  aeronaut  remark- 
ing upon  the  magnificent  view  spread  out  before  us.  We  apparantly  passed  along  for  some 
distance  parallel  with  the  New  York  Central  Railroad,  for  upon  the  balloon  descending  a 
little  the  roar  of  the  trains  was  plainly  heard.  The  aeronaut  called  my  attention  to  a  small 
lake  which,  from  its  position,  I  judged  to  be  Lake  Canandai^ua.  At  our  greatest  eleva- 
tion the  air  was  quite  chilly,  the  breath  being  perceptible  as  in  winter,  although  I  did  not 
feel  at  all  inconvenienced  by  the  chang^e,  being^rovided  with  warm  clothing. 

Our  course  changed  at5/i.  I'^^m.  I0«.  p.  m.  to  due  east,  and  at  5A.  ISm.  p.  m.  to  southeast, 
whidi  we  kept  until  5A.  24m.  p.  m.  when  we  moved  a  little  south  of  southeast  until  5A.  38m 
30«.  p.  m. ;  the  balloon  then  moved  south-southeast.    We  kept  this  general  direction  until 
landing. 

After  reaching  our  greatest  elevation,  and  descending  again,  we  moved  along  at  a  height 
sufficiently  near  the  earth  to  enable  us  to  converse  with  men  at  work  in  the  fields.  They 
•were  apparantly  much  surprised  at  our  appearance  above  them,  and  inquired  facetioualy 
where  we  came  from,  what  we  were  doing  up  there,  and  where  we  intended  going ;  which 
interrogatories  were  answered  to  their  entire  satisfaction  by  Professor  King.  All  the  noises 
incident  to  farm  life  were  plainly  discernible  from  our  elevated  position.  Passing  over  a 
pasture  \n  e  frightened  half  a  dozen  horses  very  much ;  they  pranced  up  and  down  Uie  field, 
and  occasionaUy  glanced  upward  with  much  alarm.  We  were  unable  to  plot  our  course  to 
any  degr^^e  of  certainty,  owing  to  our  ignorance  of  the  country  passed  over. 

Upon  my  return  to  Rochester,  I  obtained  a  copy  of  a  telegraphic  dispatch  to  the  editor  of 
the  union,  dated  Lima,  Livingston  County,  at  6.20  p.  m.,  New  York  Central  Railroad 
time — about  twelve  minutes  faster  than  Washington  time — sent  by  the  telegraph-operator, 
giving  at  that  moment,  6A.  8m.  p.  m.  of  my  time,  our  distance  from-  Lima  at  about  six  miles 
east  of  there,  descending  slowly  in  a  southeasterly  direction.  This  coincides  with  our  posi- 
tion, so  far  as  1  could  ascertain,  and  can  be  used  to  advantage  as  a  check  in  plotting  our 
course.  This  dispatch  was  received  by  the  observer  at  Rochester  at  6.30  p.  m.,whtti&  he 
discontinued  his  special  observations. 
At  6A.  2m.  p.  m.  we  hailed  a  man  in  the  field  below  us,  and  ascertained  from  him  th*t 
48  W 
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we  were  passing  over  the  township  of  East  Bloomfield.  Soon  afterward,  the  aeronaut  le 
the  gaide-rope  hang  from  the  car,  and  drag  over  the  ground.  While  travelinfr  along  in 
this  way  the  balloon  came  down  quite 'near  the  earth,  so  near  that  as  we  approached  a 
fence,  it  seemed  as  if  we  would  certainly  strike  against  it  in  our  descent.  The  professor 
called  my  attention  to  this,  in  order  that  I  might  secure  the  instruments.  I  got  all  ready 
to  pick  them  up  in  my  hand  in  case  wn  struck.  By  throwing  OTora  handful  of  ballast 
just  at  the  right  time,  the  balloon  ascended,  and  passed  over  the  fence  in  safety.  Just  before 
landing,  we  saw  a'large  oak  tree  directly  ahead  of  us.  At  first  there  was  some  danger  of 
the  car  lodging  in  the  tree,  but  by  discharging  a  small  quantity  of  ballast,  we  passed  over 
in  safety,  the  guide-rope  barely  touching  one  of  the  branches. 

Professor  King  finally  decided  to  descend,  as  it  was  getting  toward  night-fall.  He 
requested  a  man  in  the  field  below  us  to  take  hold  of  the  guide-rope.  The  man  was  then 
directed  to  take  a  turn  around  the  fence  with  the  rope.  We  were  then  gradually  lowered 
until  the  car  rested  on  the  ground,  touching  the  earth  without  any  jar  to  the  in^tniments 
whatever. 

While  the  car  was  held  down  by  willing  hands,  I  took  the  last  observation  at  6A.  21  m.  p.  m. 

The  professor  treated  as  many  of  our  newly  made  friends,  as  desired  it,  to  a  balloon  ride. 

The  field  proved  to  be  on  the  farm,  within  a  few  rods  of  the  house  of  Mr.  Timothy  Buell, 
being  about  two  miles  east  of  East  Bloomfield  railroad-station,  which  is  a  little  east  of 
the  village  of  that  name,  about  six  miles  west  of  Canandaigua,  and  some  twenty-four  miles 
from  Rochester. 

Afler  taking  one  more  observation  and  putting  the  instruments  in  a  safe  position,  1  drove 
down  to  the  Western  Union  telegraph-office,  at  East  Bloomfield,  and  advised  you  at  once 
of  my  arrival  on  the  earth  again,  and  the  success  of  this  the  first  signal-office  balloon-as- 
cension for  meteorological  purposes. 

I  would  mention  here  the  courtesy  of  Mr.  Cheney,  the  manager  of  the  Western  Union 
Telegraph  Company,  at  Rochester;  in  putting  under  my  orders  one  of  his  messengers,  with 
blanks,  &c.,  so  that  I  could  inform  youatx)nce  of  our  departure  from  Fails  Field,  and  also  in 
forwarding  mv  messages  to  you  with  all  possible  dispatch.  Upon  my  return  to  Mr.  BuelFs 
house,  I  found  that  the  aeronaut  had  allov^ed  most  ot  the  gas  to  escape  from  the  **  Aurora/* 
and  bad  left  our  aerial  carriage  and  its  appendages  in  the  held  until  oay light. 

It  would  seem- from  this  experiment  that  there  is  a  reasonable  degree  of  assurance  that, 
with  the  same  amount  ot  care  exercised  in  this  ascension,  the  balloon  can  be  used  for  making: 
more  elaborate  meteorological  observations  without  risk  to  the  instruments. 
Very  respectfully,  your  obedient  servant, 

GEORGE  C.  SCHAEFFER,  Jr., 
Observer,  Signal-Service^  Unkcd  States  Army. 

Brigadier -General  Albert  J.  Myer, 

Chief  Signal-Officer  of  the  Army^   Washington  City,  D,  C. 


Paper  N. 


STORMS  ON  THE  PACIFIC  COAST  OF  AMERICA.— (Compiled  from  various  author- 
ities.) 

The  storms  of  the  Pacific  coast  more  nearly  reBcmble  (hofe  of  Western  Europe  than  the 
storms  which  frequent  the  eastern  coast  of  the  United  States.  The  latter  move  littoraDy, 
and  follow  a  northerly  and  easterly  course  under  the  thermo* dynamic  influence  of  the  Galf 
stream,  and  the  mechanical  agency  of -the  great  southwest  equatorial  current  of  atmospheie, 
which  remarkably  coincides  with  the  oceanic  Gulf  stream. 

But,  on  the  Pncific  ride  of  our  continent,  the  storm-controlling  forces  act  in  a  direction 
from  west  to  east,  especially  upon  the  coasts  of  California,  Oregon,  and  Washington.  The 
warm  Kuro-Siwo,  or  Japan  stream  of  the  great  ocean,  after  reaching  the  middle  latitudes, 
on  its  way  toward  the  Aleutian  Islands,  is,  superficially,  brought  under  the  propelling  power 
of  the  westerly  or  anti-trade  winds ;  and  a  large  drift  of  this  Pacific  gulf  stream  is  boras 
eastw  d,  as  a  decidedly  marked  warm  stratum  of  surface-water,  and  strikes  upon  the  west- 
ern shores  of  America  nearly  at  right  angles.  This  agency,  as  well  as  that  of  the  general 
atmospheric  movement  on  our  Pacific  coast,  serves  to  give  character  and  direction  to  the 
storms  and  cyclones  which  reach  it,  no  doubt  from  the  western  Pacific  Ocean. 

].  *From  San  Diego  to  the  Straito  of  Juan  de  Fuca,  from  December  till  April,  the  stonns 
of  the  Pacific  coast  set  in,  with  southeasterly  winds,  veering,  as  the  stoim-center  progresses, 
to  southwesterly. 

The  closing  winds  from  the  north  of  west  are  very  severe,  and,  as  they  blow  on  to  the 
lee  shore,  are  to  be  apprehended  by  vessels,  even  though  in  port. 

'Mercantile  Marine  Magazine,  1658. 
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Instances  are  not  wanting  in  which  vessels  have  been  snnk  in  the  Pacific  ports  of  America 
bj  these  gales  from  the  west. 

2.  *  These  southeasterly  gales  are  more  freanent  and  violent  north  of  San  Diego,  and 
thence  along  the  coast  to  British  Columbia ;  ana  this  can  be  easily  understood  from  the  fact, 
as  established  by  Blodget,  that  the  humidity  and  rain-fall  of  the  region  stretching  from  San 
Francisco  northward  to  Vancouver's  Island  are  nearly  three  times  as  great  as  of  that  south  of 
San  Francisco.  Unless  forced  by  other  causes  to  deviate  from  the  regions  of  greatest 
hnmidity,  we  know,  storms  seek  or  are  drawn  into  such  regions  for  their  necessary  supply  of 
aqueous  vapor.  On  the  Pacific  coast  there  are  no  other  known  agencies  which  would  cause 
such  deviation. 

IS.  tit  follows,  therefore,  that  the  ports  of  San  Francisco  and  Portland,  Oregon,  and  the 
waters  of  the  adjacent  sounds,  are  more  endangered  by  storms  than  San  Diego,  or  than 
points  along  the  coast  between  San  Diego  and  Sao  Francisco. 

In  summer  the  latter  port  is  so  far  south  of  the  usual  storm-track  that  it  is  comparatively 
safe  ;  but  it  is  otherwise  from  December  to  April. 

4.  The  northeasterly  wind,  which  on  the  Atlantic  sea-board  is  oflen  a  violent  premonitor 
of  a  storm,  on  the  California  coast,  and  nortb  ^ard  does  not  precede,  but  follows  the  cyclone 
in  its  closing  northwest  quadrant,  and  is  usually  of  moderate  force. 

5.  After  striking  the  Pacific  coast,  the  storm  will  generally  advance  with  but  little  diminu- 
tion of  cyclonic  intensity,  but  with  diminished  progressive  motion,  in  a  direction  east-north- 
e€tst.  The  violence  of  the  storm  will  not  cease  till  the  center  has  passed  beyond  the  Coast 
Range  Mountains. 

6.  The  great  upper  current  or  stratum  of  warm  and  moist  equatorial  atmosphere,  which,  in 
England, lias  been  observed  to  move  in  a  southwest  direction,  is,  on  our  Pacific  coast,  less 
meridional  in  its  course,  and  pushes  more  toward  the  east,  especially  north  of  the  parallel  of 
48^  north  latitude,  where  it  is  favored  in  this  more  easterly  direction  by  the  orographic  feat- 
ures of  the  continent,  which  are  less  elevated  and  bold  than  they  are  south  of  this  parallel. 

7.  t  Vessels  sailing  southward  from  San  Diego  to  Mexican  ports  are  peculiarly  exposed 
from  June  to  November  from  severe  gales,  beginning  generally  at  southeast  or  southwest. 
These  southeast  gales  may  be  looked  for  in  still  greater  severity  and  frequency,  especially 
during  winter  and  the  equinoctial  seasons,  all  the  way  from  San  Diego  to  the  Straits  of  Juan 
de  Fuca,  and  attended  with  thick,  rainy  weather. 

8.  Vessels  sailing  northward  to  San  Di<  go  from  Mexican  or  southerly  ports,  should  they 
encounter  a  gale  moving  up  the  coast,  should  stand  off  on  the  starboard  tack,  thu4  getting 
the  eastward  wind  of  the  cyclone,  which  removes  the  danger  of  going  ashore. 

RECURVATION  OP  STORM-PATHS  IN  THE  EASTERN  PACIFIC. 

$Most  of  the  cyclones  which  I  have  last  described,  however,  must  have  recurvated  in  a  more 
advanced  position  in  the  Pacific  Ocean ;  and  in  their  subsequent  northeasterly  progress  they 
would  fall  almost  perpendicularly  upon  the  coasts  uf  the  two  Californias,  or  the  more  northern 
Territories.  Thus,  instead  of  sweeping  a  great  length  of  these  coasts  successively,  as  hap- 
pens on  our  Atlantic  border,  these  cyclones  appear  more  like  local  storms,  and  cannot  be 
traced  consecutively  on  the  coast  line.  At  the  point  of  intersection  with  the  coast,  the  first 
and  main  portion  of  the  gale  will  be  felt  from  the  southeast,  on  its  center  path,  or  more 
southerly  in  its  right-hand  quadrants.  And  taear  the  coaHt,  the  northeasterly  or  reflex  winds 
of  the  cyclone,  pertaining  to  its  firbt  left-hand  quadrant,  will  not  be  strouGrly  developed. 

We  learn  from  Lieutenant-Commander  Wood,  of  Her  Majesty's  ship  Pandora,  that  from 
Cape  San  Lucas  to  San  Diego,  or  from  latitude  23^  to  ladtude  32^  north,  the  coast  is  sub- 
ject to  violent  gales  from  southeast,  from  Iiioveniber  to  April,  and  that  they  are  more  fre- 
quent as  we  go  toward  San  Diego  Before  their  recurvation,  these  cyclones  are  likely  to 
nave  pm^^^ed  westward  in  lower  latitudes  than  those  which  fall  on  the  Mexican  coast. 

From  San  Diego  to  San  Francisco  the  coast  is  subject  to  southeasterly  gales  like  those 
of  the  coast  of  Lower  Califumia,  but  they  are  more  Irt-qnent  heie,  and  blow  with  greater 
force.  These  gales,  according  to  Lieutenant  Wood,  *'  lust  from  twelve  hours  to  two  days, 
and  are  accompanied  by  heavy  rain,  which  lasts  till  the  wind  changes,  which  it  often  does 
very  suddenly,  and  blows  as  hard  for  a  few  hours  from  the  northwest,  when  the  clouds  clear  off^ 
and  fine  weather  again  succeeds."  This  is  a  clear  description  ot  the  phenomena  of  cyclones, 
as  shown  on  their  center  paths,  while  moving  in  a  northeasterly  course.  The  same  authority 
states  that  from  San  Francisco  to  the  straits  of  Juan  de  Fuca  hard  gale.*4  from  all  points  of 
the  compass  may  be  looked  for  at  all  seasons.  These  begin  generally  from  southeast  to 
southwest,  bringing  thick,  rainy  weather  with  them.  After  blowing  from  these  quarters  for 
some  hours,  they  fly  round  to  the  northward,  by  the  went,  with  little  if  any  warning,  and 
blow  even  harder  than  before.  These  changes  show  the  observer  to  have  been  in  the  right- 
hand  quadrants  of  the  gale,  as  most  often  will  happen,  and  are  but  counterparts  of  the 
changes  met  with  in  the  cyclones  encountered  in  the  same  latitudes  in  the  North  Atlantic. 

*£nfflish  Kautical  Magazine,  1850. 

tI)eauotionHfh)m  foregoing. 

tlmray's  Sailinje  Directions  for  the  west  eoaat  of  North  America. 

$  Mr.  William  C.  Bedfleld  on  cyclones  on  the  Western  Pacifla 
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»     UNIVERSALITY  OF  THE  LAW  OF  8TORMS. 

The  law  of  rotation  aud  progression  in  storms,  as  developed  on  the  Atlantic  Ocean,  whicb 
was  substantially  discovered  by  the  present  writer  in  September  of  the  year  lb2J.  is  esaen- 
tially  cosmical  or  world-wide  in  its  origin  and  application.  This  soon  became  apparent  in 
examining  the  accounts  of  gales  which  are  found  m  the  voyages  of  Cook,  Vancoav^er,  and 
others,  in  the  several  oceans  and  climatory  zones  of  our  globe.  Hence,  the  polar  lelatiom 
of  the  phenomena  presented  are  necessarily  changed  in  the  southern  hemisphere,  where,  ia 
all  our  relative  comparisons,  south  must  be  substituted  for  north,  east  and  west  remainin*' 
the  same. 


Paper  O. 


SOMK  DEDUCTIONS  FROM  THE  TRI-DAILY  BAROMETRIC  AND   TIIEEMO- 

METRIC  MEANS  FOR  JUNE.  1871. 

I.  The  monthly  means  of  tri-daily  barometric  and  thermometric  observations  present 
several  interesting  and  instructive  meteorological  facts.  For  the  month  of  June,  1871,  it  is 
ascertainc^d  that  the  highest  barometric  mean  is  at  Pittsbui^gh,  Pennsylvania,  and  is  30.06, 
;30.00, 30.06.  The  lowest  barometric  mean  is  at  Buffalo,  New  York— 29.90, 29.83,  29.82. 
The  highest  thermometric«fnean  is  at  New  Orleans,  Louisiana — 81,  85,  78.  The  lowest  tber- 
moraetric  mean  is  at  San  Francisco — 52,  63. 55.  The  greatest  diurnal  variations  of  the  ba- 
rometer is  found  to  take  place  at  Saint  Louis,  and  is  .  14  of  an  inch.  The  least  dium^  vans- 
tion  of  the  barometer  is  found  equally  at  Grand  Haven  and  Key  West,  and  is  00.02.  The 
variation  is  nearly  as  small  at  Chicago,  Escanaba,  and  San  Francisco,  being  at  each  of  tiiese 
places  only  00.03 ;  at  New  York,  on Iv  00.04.  The  variations  most  nearly  approximating 
that  of  Saint  Louis  are  at  Portland,  Maine,  Cincinnati,  Saint  Paul,  and  Washington,  at  each 
of  which  places  it  is  00.10.  The  average  diurnal  barometric  variation  at  all  the  stations  is 
00.059. 

It  appears  that  the  insular  and  littoral-stations  on  the  sea-coast  and  Gulf^  e.  g.^  Key  West, 
San  Francisco,  Cape  May,  Charleston,  and  New  York,  have  the  most  uniform  pressure  and 
temperature.  This  uniformity  is  in  a  marked  degree  shared  by  all  the  lake  stations.  Key 
West  has  the  least  diurnal  thermometric  variation,  it  being  only  1^  F. ;  while  Leavenworth 
has  the  greatest,  13^  F.  The  average  diurnal  thermometric  variation  of  all  the  stations  is 
90  Y.  The  diurnal  barometric  variation  is  directly  traceable  to  the  diurnal  variation  of  the 
thermometer,  under  the  influence  of  solar  heat  and  nocturnal  radiation  from  the  earth^s  sur- 
face. 

Thus  the  fact  that  the  greatest  barometric  variation  (00.14  inch)  takes  place  at  Saint 
Louis  is  explained  by  the  fact  that  the  greatest  thermometric  change  (13^  F.)  occurs  a  little 
west  of  it,  at  Leavenworth,  in  Kansas.  The  least  diurnal  variation  of  the  barometer  at 
Grand  Haven  and  Key  West  (00.02)  is  explained  by  the  least  diurnal  thermometric  changes 
at  these  places,  which  are  respectively  6^  F.  and  1°  F.(T)  The  places  whose  barometric 
changes  most  nearly  approach  these  are  coast  and  lacustrine  stations,  e.^f^.,  Chicago,  Eseao- 
aba.  New  York,  and  Cape  Mav,  whose  thermometric  changes  are  very  small.  It  also  ap- 
pears that  stations  on  or  near  the  same  meridian  of  longitude  experience  a  simultaneous  and 
harmonious  variation,  t.  ^.,  Washington  ^d  Charleston. 


Stations. 


Washington 
Charleston  . 


Barometer.  Thermometer. 


30. 00,  29. 91,  29. 99 
30.01,29.96,30.01 


69°,  790,  W 

78P,  84^  7i?^ 


The  connection  betwben  the  barometric  and  thermometric  results  has  been  long  since  a 
matter  of  theory.  As  the  atmosphere  becomes  warmed  by  the  sun's  heat  it  is  expanded  and 
swollen  above  its  nocturnal  height,  and  its  upper  or  intermescent  portion  will  flow  off  later- 
ally in  aU  directions  to  places  of  lower  barometer,  and  the  pressure  will  diminish.  When 
the  sun  has  disappeared  the  expanded  volume  contracts,  and  there  is  formed  a  partial  depres- 
sion into  which  tne  air  from  all  sides  flows  in  and  the  pressure  is  increased.  It  does  not 
appear  that  Uie  total  lunar  aerial  tide  affects  the  barometer  very  sensibly,  t.  e.,  to  a  greater 
extent  than  .  005  of  an  inch,  a  total  effect  which  seems  to  be  only  .  01  of  the  diamal  varit* 
tion,  attributed  to  solar  heat.  By  a  simple  calculation  from  the  observed  average  dinmal 
barometric  and  thermometric  variations,  respectively  .059  or  .06  of  an  inch  and  9^  F.,  ws 
deduce  the  general  law,  that  for  every  increase  of  temperature  1.5  F.  the  pressure  in  tbt 
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mercurial  column  diminishes  .01  of  an  inch.  This,  it  will  be  observed,  applies  in  the 
United  States,  where  most  of  the  stations  are  not  strictly  continental,  nor  insular,  but  littoral. 
It  appears  that  the  greater  the  absolute  humidity  of  any  station,  the  greater  will  be  the 
diurnal  oscillation  in  the  barometer,  as  compared  with  that  in  the  thermometer,  since  the  sun's 
rays  will  cause  a  greater  expansion  of  aqueous  vapor  than  of  dry  air.  Thus,  at  Charleston, 
on  the  humid  sea-coast,  we  have-^arometer,  30.01,  29.96,  30.01;  variation,  .05  of  an 
inch.  Thermometer,  78,  84,  78  ;  variations,  6^  F  ;  and  at  Washington,  almost  littoral,  we 
have — ^barometer,  30.00,  29.90,  29.99;  variation,  .10  of  an  inch.  Thermometer,  69, 79,  69  ; 
variation,  10^  F.  At  such  stations  P  F.  rise  in  the  thermometer  neariy  represents  .01  of  ah 
inch  barometric  fall;  but  at  Memphis,  a  continental  station,  it  takes  a  thermometric  rise  of  12^ 
F.  to  cause  a  barometric  fall  of  .05  of  an  inch,  and  at  Leavenworth,  another  continental  sta- 
tion, it  requires  a  rise  of  13^  F.  in  the  thermometer,  to  produce  a  fall  of  .(^  in  the  barometer. 
To  arrive  at  some  mean  expression  for  the  law  of  inverse  barometric  and  thermometric  varia- 
tions, we  should  take  the  mean  difference  between  the  readings  tor  the  littoral  and  continental 
stations.  To  give  this  average  in  figures  corrected  for  all  stations,  including  such  interior 
stations  as  the  signal-service  may  hereafter  occupy,  the  approximate  expression  would  be 
an  inverse  variation  equal  to  .01  cfan  inch  in  the  barometer  for  evet*y  thermometric  change  of 
30  F. 

II.  We  may  also  apply  tlipse  conclusions  to  the  consideration  of  annual  variation  of  tem- 
perature and  pressure  in  tbcir  relation  to  questions  of  climatology  and  terrestrial  physics. 
It  clearly  follows  from  what  has  been  shown,  that  there  is  a  regular  annual  variation  of  the 
barometer,  according  with  the  movement  of  the  sun  in  declination. 

The  oceanic  surface  in  the  southern  hemisphere  being  much  greater  than  in  the  northern 
hemisphere,  the  evaporation  of  the  southern  hemisphere  in  its  summer  greatly  exceeds  that 
in  the  northern  hemisphere.  Hence,  the  total  atmospheric  weight  is  groater  at  that  time. 
Regarding  the  constituent  of  dry  air  in  tlje  earth's  atmosphere  as  a  constant  quantity,  we 
have,  from  September  to  March,  the  additional  and  excessive  evaporation  from  the  southern 
oceans,  which  causes  the  annual  variation  in  the  barometric  condition  of  the  entire  globe 
to  reach  ita  maximum  in  the  winter  of  the  northern  hemisphere.  The  expansion  of  air  in 
the  southern  hemisphere  in  summer  must  cause  a  large  amount  of  the  superincumbent 
atmosphere  to  flow  off  laterally  into  the  northern  hemisphere,  and,  in  a  smaller  degree,  vice 
versa.  Contraction  of  air  in  the  winter  of  either  hemisphere  must  be  followed  by  a  baro- 
metric rise,  as  is  seen  in  the  diurnal  contraction  about  4  a.  m. 

It  follows,  also,  that  the  advance  of  the  seasonal  isothermal  lines,  with  the  motion  of  the 
sun  in  declination,  will  be  accompanied  by  retrogression  of  the  isobars  of  highest  ])ressure.  | 

The  amount  of  inverse  annual  barometric  variation  will  be  approximately  00.01  of  an  inch 
for  every  thermal  variation  of  1.5°  F. 

III.  It  would  also  seem  that  this  formula  is  not  inapplicable  to  the  investigation  of  the 
law  of  storms.  For,  if  it  be  true,  it  follows  that  the  depression  in  the  center  of  storms  is  not 
due  mainly  to  latent  heat  evolved  by  condensation,  as  Mr.  W.  Clement  Ley  says  in  his  work, 
the  latest  authority  in  meteorology  would  have  us  believe,  but  rather  to  centrifugal  force 
of  the  cyclone.  The  rise  of  the  thermometer  30°  F.,  which  is  an  extreme  increase  of  tem- 
perature in  the  storm  center,  would  only  give  a  fall  in  the  barometer  of  .15  of  an  inch, 
whereas  a  fall  of  2.00  inches  has  often  been  observed. 

It  should  be  stated  that  while  these  deductions  are  drawn  from  the  means  of  Jime  1871, 
these  means  very  nearly  correspond  with  those  prepared  for  March,  April,  and  Ma^,  of  the 
game  year. 


Paper  P. 


ATMOSPHERIC   CONDITIONS  AND    THEIR    EFFECTS  UPON  VEGETATION 
JUNE   1,  1871,   TO  MAY  31,    1872.— LEAVENWORTH,    KANSAS.— PREPARED 
BY    OBSERVER-SERGEANT    GEORGE    H.     BOEHMER,     SIGNAL-SERVICE, 
UNITED  STATES  ARMY. 

June,  IbTl. — Although  the  minimum  temperature  did  not  reach  that  of  the  corresponding 
month  of  last  year,  it  exceeds  that  of  June,  1870,  by  8°.  5.  The  mean,  too,  of  this  year,  was 
5°  in  excess  of  the  average  of  thirty-four  years.  These  high  thermal  conditions,  with  ^ood 
and  timely  supplies  of  rain,  have  obtained  important  results  in  the  vegetable  kingdom. 
Com  is  beginning  to  tassel ;  is  of  strong,  vigorous  growth,  promising  an  early  and  extraor- 
dinary crop.  So  exuberant  is  the  growtii,  that  on  well-cultivated  farms  the  original  cost  of 
production  will  not  exceed  12|  cents  per  bushel. 

The  fruit  trees  and  vines  are  benaing  under  their  load  of  fruit.  Already  the  market  is 
well  supplied  with  ripe  apples,  at  lower  rates  than  usual.  The  grapes,  thus  far,  have  shown 
no  tendency  to  disease,  and  in  a  few  weeks  more  the  ripe  fruit  will  make  its  appearance  in 
market  From  the  extraordinary  yield  in  prospect,  it  may  be  expected  that  prices  will  vauge 
low,  and  this  favorite  and  healthful  fruit  will  come  within  the  reach  of  alL 
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River  attained  mazimam  height  on  June  18;  after  that,  fallinji:  slowly.  From  Joiw^ 
to  1 1 ,  the  rise  was  so  rapid  that  it  presented  a  threatening  appearance  to  reaideots  on  lov 
bottom  lands. 

July,  1871.— The  temperature  was  a  fraction  above  the  mean  of  thirtjr-foar  years,  tbflogi 
we  had  some  oppressive  weather,  not  so  much  from  the  high  thermal  range  as  the  excessm 
moisture  contained  in  the  air. 

The  rains  were  abundant,  though  not  copious,  except  in  the  first  week  of  the  month.  Of 
the  heaviest  rain  of  the  season,  July  5,  12^2,  Major  Hawn  writes,  (Leavenworth  TixiH. 
July  7, 1872 :)  "On  Wednesday,  July  5,  at  night,  we  were  visited  by  one  of  those  peculiarir 
gentle  showers  that  droughty  Kansas  is  occasionally  the  recipient  of.  Aboat  sunset  a  dark 
and  portentous  cloud  obscured  the  declining  sun.  Soon  after  sunset  the  rising^  clood  was 
permeated  with  a%  net-work  of  chain-lightning  that  rendered  the  ponderous  mass  luaiinoaa, 
in  the  highest  degree  brilliant,  and  often  blinding.  Soon  the  distant  muttering  of  thunda 
added  interest  to  the  scene,  increasing  in  tone  until  it  resolved  itself  into  a  regalar  cannonad? 
with  a  thousand  batteries.  Anon  there  was  a  gentle  rustling  among  the  foliage  of  the  trees. 
then  a  sweep  that  made  the  rickety  buildings  creak  in  their  foundations,  and  then  Old  Boieat 
came  down  npon  us  in  rage  and  fury,  while  the  clouds  poured  down  in  breakers  of  water. 
The  rain  lasted  during  most  of  the  night,  iuterspersed  with  gusts  of  wind  and  consfcast 
electrical  flashes  and  deafening  thunder,  and  there  fell  nearly  two  inches  of  water.  Tbt 
wind  did  some  damage  in  prostrating  com  and  in  dislodging  fruit,  and  occasionally  damag- 
ing or  destroying  a  tree ;  but  the  loss  in  the  vicinity  is  not  material.  The  storm  was  antici- 
pated for  twenty-four  hours.  The  sij^Hai-service  reports  indicated  a  low  range  of  baromettf 
at  this  place  and  Omaha,  with  a  high  temperature  and  a  large  percentage  of  bomidity.  " 

The  season  was  very  favorable  for  the  growth  of  vegetation  and  equaled  that  of  spring. 

The  early  planting  of  com  is  nearly  all  mature  now,  and  will  be  fit  to  cut  in  a  week  or  tea 
days.    It  is  the  heaviest  crop  ever  raised  in  Kansas  or  in  any  of  the  Western  States. 

During  the  month  the  marxet  was  well  supplied  with  apples.  Peaches  were  brought  for- 
ward on  the  18th,  and  melons  on  the  20th  of  July.  Grapes  were  first  offered  about  the  26th  sf 
July.  Sweet  potatoes  and  nearly  every  variety  of  roots  and  vegetables  are  unusually  fine, 
and  yield  largely. 

River  fell  to  9  feet  water  in  channel  on  the  15th  of  July,  and  is  still  declining,  though 
slowly. 

August,  1872. — The  temperature  of  the  summer  was  4  degrees  above  the  mean,  though 
it  did  not  reach  the  maximum  by  9^.  The  temperature  was  uniform  without  any  exkieoK 
fluctuations.  There  was  an  unusual  preponderance  of  clear  sky,  though  onr  rains  came  m 
gentle  showers,  well-timed,  and  in  no  instance  produced  a  flood. 

We  were  free,  too,  from  those  destructive  storms  which  so  frequently  occurred  in  dlfferec: 
portions  of  the  country. 

The  summer  was  but  a  prolongation  of  the  spring. 

September f  1871. — The  most  prominent  feature  of  the  month  was  the  great  prepouderance 
of  clear  sky.  There  were  many  consecutive  days  without  a  cloud.  The  temperature  of  the 
month  was  within  a  fraction  of'^the  mean  of  thirty-four  years. 

The  rains  were  slight,  but  the  ground  was  well  saturated  during  the  summer.  So  that, 
thus  far,  the  lack  of  moisture  has  not  affected  the  young  plants  of  the  fall  sowing. 

The  clear,  dry  weather  has  rendered  the  vintage  rich,  with  the  certainty  of  high  flavored 
strong  %vines. 

The  weather  has  been  very  favorable  for  out-dooi'  work,  and  all  the  branches  of  prodactivt 
industry  confined  to  the  open  air  are  in  lively  progress. 

There  were  two  light,  white  frosts  on  the  27th  aud  28th,  but  no  ice  has  yet  been  ob- 
served. 

The  last  frost  in  spring  occurred  on  the  night  of  the  1 1th  of  April,  which  was  the  only  frost 
in  that  month,  leaving  an  interval  of  169  days  free  from  frost. 

October,  1871. — This  month  was  peculiarly  Italian  in  temperature.  The  large  preponder- 
ance of  clear  sky,  the  mild  temperature  (mean  60^)  renderea  the  season  a  delightful  one. 

We  had  but  a  few  white  frosts,  but  ice  did  not  form  until  the  night  of  the  Slat.  The  last 
ice  of  spring  froze  in  the  last  week  in  March,  giving  us  over  seven  months  interval  finee 
from  a  temperature  of  freezing  water. 

We  had  suflicient  rain  to  sustain  the  vegetation,  as  the  luxuriance  of  the  fields  of  yooii; 
grain  will  attest. 

On  the  4th  of  this  month  we  experienced  one  of  the  so-called  Kansas  siroccos,  (Major 
Hawn^s  description  of  the  same  in  Leavenworth  Times,  October  7, 1871.) 

November^  1871. — Up  to  the  19th  November,  the  temperature  and  other  atmospheric  cod- 
ditions,  particularly  the  frequent  warm  showers  of  rain,  resembled  spring  mors  than 
autumn.  Up  to  that  date  we  had  had  but  three  frosts  that  produced  ice  since  the  28tk  of 
March. 

The  favorable  weather  brought  forward  the  plants  of  the  prospective  grain  crops  varr 
rapidly,  and  were  deeply  rooted  at  the  close  of  the  growing  season,  and  in  guod  condidoa  (i 
the  winter  season. 

The  latter  portion  of  the  month  was  unusually  severe  and  cold.  The  river  ck»ed  at 
Atchison  on  the  28th,  and  at  Kansas  City. 
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DeccinlicTj  187]. — The  mean  temperatare  fell  5.51  de^ees  below  the  mean  of  thirty-four 
years.  la  fact,  winter  set  in  vigorously  on  the  19th  of  Noyember,  and  with  the  exception 
of  A  few  days  continued  sharp  to  the  close  of  the  year. 

On  two  occasions  the  mercury  ranged  at  5^  below  zero,  and  in  some  localities  8^ ;  and  a 
few  reports  are  to  the  effect  that  the  peach-buds  were  slightly  damaged.  If  this  be  the 
case,  it  must  be  limited  to  but  few  localities.  There  was  but  little  freezing  and  thawing 
during  the  month,  and  the  wheat  plant  was  covered  with  snow  much  of  the  time,  but  has 
sustained  no  injury  thus  far. 

A  friend  who  has  observed  the  winters  here  for  a  long  time  noticed  an  article  in  the  Saint 
Josoph  (Missouri)  paper,  saying  that  there  was  a  recurrence  of  the  severe  winter  every  seven 
years,  and,  turning  to  his  diary  of  1864,  found  as  follows : 

''  Severe  winter, — Hundreds  of  Government  teams  hauling  over  the  ice  all  winter.  Heavy 
snow-storm  November  8;  wind  blowing  ;  river  freezing.  On  the  22d  the  ice  was  running  in 
large  quantities.  On  the  7th  December  river  closed  once  more  :  teams  crossed  till  January 
17.  Began  crossing  again  January  22,  continuing  till  February  10.  On  Nth  of  February 
ice  broke  up  and  passed  down  the  current." 

This  was  in  1864,  and  we  have  a  repetition  of  the  same  experience  this  winter. 

Of  the  storm  of  the  25th  December,  1871,  a  writer  gives  the  following  article  in  the  Leav- 
enworth Times  of  December  27,  viz : 

*'  The  late  spell  of  weather  is  pronounced,  by  the  oldest  inhabitants  of  Kansas,  to  be  the 
most  severe  one  that  visited  Kansas  since  the  first  settlement  of  the  State.  We  have  fre- 
quently had  colder  weather  for  a  few  hours  at  the  time,  but  for  genuine  solid  winter- wind, 
snow-drift,  sleighing,  &c,  (all  that,)  the  storm  of  the  past  few  days  was  the  most  severe 
that  ever  visited  us. 

"This  occasion  afforded  the  United  States  signal  service  an  excellent  opportunity  to  show 
its  efficiency,  and  illustrate  its  value  to  the  people.  The  approach  of  the  storm  was  foretold 
several  days  before  it  came,  and  those  who  pay  attention  to  the  weather-reports  were  fore- 
warned and  prepared." 

January,  1872. — The  mean  temperature  of  the  month  was  2.97  below  the  mean  of  thirty- 
four  years. 

The  winter  set  in  about  the  20th  of  November,  and  continued,  up  to  the  close  of  the  month, 
with  but  little  intermission.  The  temperature  was  uniform,  the  air  dry,  without  rain,  and 
less  than  two  inches  of  snow. 

The  ground  was  uncovered  during  the  most  of  the  time,  and  the  wheat-fields  have  a  sorry 
appearance,  though  the  germ  of  the  plant  is  probably  good,  as  there  was  but  little  freezing 
and  thawing. 

Some  of  the  peach-buds  sustained  a  slight  injury,  in  the  early  part  of  the  winter  ;  and 
as  the  temperature  has  not  been  lower  than  this,  at  any  time,  it  is  hoped  that  they  are  safe. 
When  the  wood  thaws  out  it  will  be  ascertained  whether  they  can  survive  a  range  of  cold 
from  3^  to  6°  below  zero  for  four  or  five  consecutive  morning^. 

February f  1872. — ^The  mean  temperature  of  the  winter-months  fell  but  18^  below  the  mean 
for  thirty-four  years,  yet  it  proved  to  be  one  of  the  severest  in  this  region,  probably,  since 
1831.  This  was  not  in  degree,  but  from  its  great  duration.  Nor  did  the  mercury  fall  to  the 
minimum,  at  any  one  time,  by  many  degrees ;  but  a  low  mean  extended  through  nearly  four 
months.  Nor  can  we  yet  write  in  poetical  strains  of  balmy  breezes,  for  the  ground  is  par- 
tially covered  with  snow,  and  the  frost  is  still  predominant. 

During  the  most  of  the  winter  the  surface  of  the  gpround  lay  uncovered  to  the  blast,  that 
told  legiblv  on  vegetation.  The  wheat-fields  have  suffered  to  a  considerable  extent,  but,  as 
there  was  but  little  of  alternate  freezing  and  thawing,  the  probability  is  that  the  injury  is 
not  equal  to  appearances  now ;  and,  upon  the  return  of  warm  sunshine  and  genial  showers, 
the  prospects  will  materially  brighten.  The  reports  from  different  localities  are  that  the 
peach-buds  are  damaged,  particularly  the  grafted  fruit. 

We  would  look  witn  incredulity  upon  this  being  applicable  in  general  results,  as  the  low- 
est temperature  marked  only  10^.5  below  zero;  whereas,  in  former  years,  abundant  crops 
were  produced  after  the  mercury  had  descended  14^  below  zero.  It  will  require  a 
brisk  flow  of  the  sap  to  develop  the  damage.  The  amount  of  snow  and  ice  in  the 
mountains  should  reasonably  make  us  look  for  rough  and  changeable  weather  until  late  in 
the  season. 

River  broke  up  on  the  20th  of  February. 

March,  1872. — The  remarks  of  February  (that  a  cold  spring  might  be  expected)  were 
verified  in  March,  the  mean  temperature  being  over  5^  below  the  annual  mean.  The  cold 
weather  began  in  November,  and  on  the  21  st  of  March  it  was  snowing  heavily,  and  as  cold 
as  it  ordinarily  is  in  the  middle  of  winter  -,  and  there  does  not  seem  any  show  yet  for  a  let- 
up in  the  weather ;  and  although,  for  the  last  two  weeks,  it  has  been  alternate  sunshine 
and  storm,  storm  seems  now  to  nave  the  ascendency.  The  prospective  wheat-crop  has  nn- 
donbtedly  suffered  by  the  winter  and  spring  frosts.  To  what  extent  is  not  definitely  known, 
in  the  different  soils  and  in  the  mode  of  culture.  The  crops,  too,  will  be  late  maturing,  and 
be  subject  to  the  influences  of  the  June  rains  and  blasts  that  may  follow.  The  prospect 
of  a  heavy  crop,  of  fruit  of  every  species,  was  never  more  flattering. 
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From  the  Idth  of  November  to  the  20th  of  March,  only  2.46  inches  of  raia  fell  and  1^ 
inches  of  snow-water. 

The  ^ound  is  opened  from  the  frost,  and  in  good  tillable  condition.  Tfa«  winter  jai 
closed  was  the  longest  on  record,  bat  not  the  coldest. 

Aoril,  1872. — ^The  mean  for  the  month  was  below  the  mean  of  thirtj-four  jears,  ami 
the  low  temperature  caused  the  vegetation  to  be  twenty  days  later  than  last  year.  Our  raias 
commenced  early,  and  have  been  copious  thus  far. 

Peach,  cherry,  and  early  pear  trees  were  in  full  bloom  on  the  25th  ;  apples  followed  int 
few  days. 

The  wheat  has  a  prospect  of  makin?  a  fair  crop,  but  spring-crops  will  go  in  late.  Gns 
is  taking  a  fine  start,  and  will  make  a  neavy  crop. 

Strawoerry -plants  were  damaged,  and  the  supply  of  fruit  from  home  will  not  be  equal  to 
the  demand. 

Vegetation  came  out  late  in  March.  On  the  24th  of  March  the  peach-buds  first  evioced 
a  tendency  toward  development,  and  came  into  full  bloom  on  the  25th  of  April. 

3fffjr,  1872. — The  prominent  feature  of  the  month  was  the  excessive  rain.  The  fall  was 
7.91  inches  more  than  last  year,  and  probably  the  heaviest  in  May  since  IiS58.  The  rains 
included  several  copious  storms  that  swelled  the  streams  into  floods,  and  daoiag^ed  the  coos- 
try  largely  by  washing  away  bridges,  culverts,  and  renderin^^  roads  impassable  for  a  tiiae. 

The  ground  has  been  saturated  with  water  for  most  of  the  month,  that  materially  retanfei 
or  suspended  most  all  farm-work.  The  planting  is  not  all  finished,  and  the  com  and  otW 
crops  that  are  up  suffer  from  wet,  weeds,  and  a  want  of  culture  that  cannot  be  gives; 
and,  unless  dry  weather  intervenes  immediately,  the  prospect  of  the  farmer  will  be  anythi^ 
but  flattering. 

The  wheat-crop,  on  an  average,  will  not  be  worth  more  than  the  cost  of  barvestinf. 
Grass  was  never  better.  The  fruit-crop  has  not  so  flattering  an  aspect  as  last  montk 
Cherries,  pears,  and  apples  did  not  set  well,  in  some  localities,  and  much  of  the  young  (ns 
has  drooped.  Various  causes  are  assigned  for  this,  other  than  temperature,  sach  as  imper- 
fect fertilization,  caused  by  high  winds,  rains,  &c.*  The  peach,  however,  is  an  exceptiisi, 
and  the  trees  are  bearing  a  large  crop  of  young  fruit. 

Strawberries  have  been  in  market  for  several  days,  but  the  supply  irom  home-prodocU 
will  not  equal  the  demand,  as  the  plant  was  materially  damaged  by  the  prolongred  winter. 


Paper  Q. 


War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Tklegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture, 

tVashitigtoiij  D.  C, ,  167-. 

Sir  :  By  direction  of  the  Chief  Signal- Officer  of  the  Army,  I  have  the  honor  to  request 
that  steps  be  taken  in  your  organization  to  effect  that  all  propositions,  resolutions,  or  meoio- 
rials  relating  to  the  duties  of  this  Office,  as  increased  by  the  act  of  Congress  approved  Jnm 
10, 1872,  which  may  be  brought  before  it,  shall  be  referred  to  your  commiuee,  and  thst 
after  such  reference,  your  committee  confer  with  this  Office  in  relation  to  the  matter  befon 
it,  previous  to  making  its  recommendation  to  the  organization,  in  order,  by  interchange  of 
opinion  and  facts,  to  arrive  at  a  full  uuderstanding  of  them.  It  is  also  requested  that  wbtfi 
any  action  may  be  taken  by  the  organization  on  the  above-uamed  subjects,  your  committee 
will  forward  a  statement  or  copy  of  it  direct  to  this  Office. 

It  is  the  object  of  this  request  to  bring  the  different  boards  of  trade,  chambers  of  c«iii- 
merce,  and  agricultural  spcieties  into  perfect  understanding  with  this  Office  in  reference  t9 
their  views  and  wishes. 

I  am,  sir,  respectfully,  yours, 

GARRICK  MALLEUY, 
Captain^  First  Infantry ^  and  Brtvei  LUutenant-Cotonel^  U.  &  A.^ 

Aaing  Signal-Officer  and  Assistant. 
Mr. , 


Chairman  of  the  Meteorological  Committee  of  the 


*  Snch  defects  oecarred  in  some  of  thn  Indigenous  Hpecles  of  fruitg.  The  effect*.  In  some  localities.  an» 
abnormal  that  they  cannot  be  explained  on  the  theory  of  temperature  alone,  and  involve  some  intrkaifr 
questions. 
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Paper  R. 

War  Departmrnt,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture, 

Washington,  D.  C,  July  1,  1872. 

SiK :  By  direction  of  tbo  Chief  Sig^nal-Officer  of  the  Army,  I  have  the  honor  to  inform 
your  society  that  the  powers  of  this  Office  have  been  enlarfred  by  the  legislation  of  Con- 
gress at  its  recent  session,  in  a  section,  a  copy  of  which  is  hereto  appended.  He  invites 
any  snggfestions  or  recommendations  to  perfect  the  system  now  established,  aud  to  make  it 
more  useful  to  those  varied  interests  for  whose  benefit  it  is  desipied. 

It  is  shown  by  experience  that  the  best  mode  in  which  agricaltnral  and  horticultural 
societies  can  co-operate  with  this  Office  is  by  the  app9intment,  on  the  part  of  each  society, 
of  a  permanent  committee  to  confer  from  time  to  time  with  the  Chief  Signal-Officer  of  the 
Army,  and  to  take,  in  conjunction  with  him,  such  steps,  or  to  recommend  for  the  considera- 
tion of  the  society  such  action  as  may  be  deemed  desirable.  A  large  number  of  societies 
have  given  notice  to  this  Office  of  the  appointment  of  such  committees,  with  statement  of 
the  names  and  residences  of  the  chairman  and  members,  but  your  organization  has  not  re- 
sponded to  the  suggestion  to  that  effect  heretofore  made. 

It  is  desired  to  be  understood  that  no  request  is  presented  that  the  proposed  committee 
shall  take  meteorological  observations  or  make  reports  for  the  signal  service,  but  that  it  is 
only  designed  to  obtain  practical  co-operation,  through  correspondence  and  conference. 
I  am,  sir,  respectfully;  yours, 

GARRICK  MALLERY, 
CaptaiUy  First  Infantry^  Brevet  Lieutenant- Colonel,  U.  S.  A., 

Acting  Signal' Officer  and  Assistant. 

To , 

Secretary  of  the . 


Paper  S. 


THE  PRACTICAL  USE   OF    METEOROLOGICAL  REPORTS   AND  WEATHEK- 

MAPS. 

The  office  division  of  telegrams  and  reports  for  the  benefit  of  commerce  in  organized  fur 
the  preparation,  receipt,  and  use  of  these  reports. 

At  every  station  three  observations  are  taken  daily,  at  the  same  moment  of  actual  (not 

ocal)  time  for  all  stations,  by  the  observer-sergeants  of  the  signal  service.     The  reports  are 

immediately  telegraphed  to  the  office  of  the  Chief  Signal-Officer  at  Washington. 

[  By  a  carefully  arranged  system  of  telegraphic  operation,  copies  of  the  full  reports  of  all 

^  stations  thus  transmitted  to  Washington,  or  of  portions  of  them,  are  sent  at  the  same  time 

to  many  of  the  signal-service  stations  in  principal  cities  and  towns. 

At  each  station  so  receiving  a  tabular  report,  one  or  more  bulletins  are  published.  The 
observations  are  made  synchronously  at  the  different  stations,  at  the  exact  hours,  7.85  a.  m.. 
4.!35  p.  m.,  and  11.00  p.  m.,  Washington  time. 

The  full  reports  from  all  stations  are  telegraphed  to  and  received  at  Washington,  traus^ 
lated  from  cipher,  and  published  in  the  form  of  bulletins  of  reports  by  the  hours  of  9  a.  m.,  6 
p.  m.,  and  1  a.  m... respectively,  (Washington  time.)  The  bulletins  of  reports  are  desig- 
nated as  follows:  That  published  at  9  a.  m.,  the  ''morning report;"  that  published  at  6  p. 
m.,  the  '*  afternoon  report,"  and  that  published  at  1  a.  m.,  the  **  midnight  report."  The 
bulletins,  wherever  published,  at  Washington  or  elsewhere,  exhibit  the  following  particu- 
lars, viz :  Height  or  barometer ;  change  since  last  report ;  thermometer ;  change  in  last 
^  twenty-four  hours  ;  relative  humidity,  in  per  cent. ;  direction  of  wind  ;  velocity  of  wind, In 

miles  per  hour ;  pressure  of  wind,  in  pounds  per  square  foot ;  force  of  wind  ;  amount  of 
cloud ;  rain-fall  since  last  report,  in  incnes  and  hundredths,  and  state  of  weather. 

The  morning  and  afternoon  reports  (bulletins)  are  posted  at  each  of  the  local  signal-ser- 
vice offices,  and  at  a  number  of  other  public  places  in  the  cities  aud  towns  to  which  they 
are  transmitted. 

They  are  always  open  for  examination.    At  the  more  prominent  stations,  and  those  in 

principal  cities,  large  weather-maps  are  also  posted  every  niomin^^,  exhibiting,  by  means  of 

cban|^eable  symbols,  the  reports  of  the  morning  observations  at  the  different  stations.    The 

midnight  report  (bulletin)  is  gratuitously  furnished  to  everv  morning  newspaper  published 

r  m  the  city  at  which  a  station  of  observation  may  be,  whicn  will  insert  it  in  its  columns. 

*  The  morning  report  is  also  delivered  to  afternoon  papers  in  time  for  publication. 

The  observers  at  each  station  are  instructed  to  afford  every  facility  to  the  press  and  to  the 
public  for  the  earliest  receipt  aud  most  extended  use  of  the  reports  and  information  at  their 
respective  offices. 

In  addition  to  the  bulletins,  a  statement  of  synopses  and  probabilities  is  prepared  at  the 
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office  of  the  Chief  Signal-Officer,  and  thence  issued  thrice  daily.  It  is  immedia&dj  fe- 
nished  to  the  Associate  Press,  bj  which  it  is  teleg^phed  to  all  its  agendes  ihroni^hont  tk 
country. 

The  synopses  and  probabilities,  with  which  the  public  is  familiar  throngli  the  eohunii 
of  the  diflferent  newspapers,  are  issued  from  the  office  of  the  Chief  Sigmal-Omcer  at  1  a.  m» 
10  a.  m.,  and  7  p.  m.,  daily. 

In  the  study  of  local  probabilities  the  student  should  make  sure  that  he  has  before  his 
(as  in  the  columns  of  the  local  newspapers)  the  latest  synopses  and  probabilities  issued  it 
Washington.  To  be  sure  of  such  facts,  he  must  notice  the  hours  at  which  they  aie  dated 
from  the  office  in  Washington.  The  midnight  reports^  dated  at  1  a.  m.  of  tack  day,  ought  u 
be  found  in  the  morning  newspapers  of  that  day.  The  morning  report,  dated  eU  10  a.  tn.  oj  tad 
day  J  is  furnished  in  time  for  the  afternoon  and  evening  papers. 

At  places  where  stations  are  established,  the  use  of  the  bulletined  reports,  in  the  tao&t 
sug-gested  in  this  paper,  would  often,  perhaps,  enable  the  student  to  make  forecasts  of  tk 
weather  with  greater  local  particularity  than  can  be  expressed  in  the  '*  synopses  and  prob- 
abilities '*  telegraphed  to  toe  press,  as  the  latter  must,  in  a  limited  number  of  irords,  giTi 
generalizations  embracing  the  whole  country  ;  and  it  is  believed  that,  in  many  places  da- 
tant  from  any  station,  but  on  or  near  the  lines  of  railways  or  steamers,  or  with  other  mode 
of  rapid  communication,  the  bulletins  can  be  utilized  in  a  corresponding  manner.     If,  at 

THB  STATION  NEAREST  TO  PERSONS  INTERESTED,  AS,  FOR  INSTANCE,  THE  BOARD  OF 
TRADE,  OR  CHAMBER  OF  COMMERCE,  OR  METEOROLOGICAL  COMMITTEE  OF  AN  AGRICCI- 
TURAL  SOCIETY,  OR  INDIVIDUALS  INTERESTING  THEMSELVES  IN  THE  STUOV  OP  PRAC- 
TICAL METEOROLOGY,  NO  NEWSPAPER  PRINTS  THE  BULLETINS  FURNISHED  GRATCI- 
TOUSLT  BT  THIS  OFFICE  FOR  THA,T  PURPOSE,  THERE  IS  A  STRONG  PROBABILiTIT  THAT. 
UPON  PROPER  APPUCATION  MADE  TO  THE  EDITORS  OR  PROPRIETORS,  THEY  WOULD 
BE  PRINTED,   AS  OF    INTEREST  TO  THE  SUBSCRIBERS  AND  READERS.       In    cases  what 

delay  would  thereby  be  avoided,  arrangements  can  often  be  made  with  the  publisher  t0 
have  copies  of  the  newspaper  containing  bulletins  sent  in  advance  of  its  delivery  by  mslL 
By  such  means,  and  others  which  will  suggest  themselves,  a  record  of  meteorolof^ical  condi- 
tions elsewhere  can  be  obtained  in  many  places  within  so  few  hours  after  the  obserratioB! 
are  taken  at  the  different  stations  as  to  enahle  a  student  to  make  for  himself  many  impoirtui 
deductions.  The  accuracy  of  these  would  be  greatly  assisted  by  local  observations  msde 
at  the  same  time  as  those  of  the  observers  of  this  division,  with  similar  instruments,  aai 
by  frequent  local  observations  made  during  any  time  at  which  there  is  especial  interest  x 
anxiety  as  to  the  probable  weather.  ^ 

The  navigator,  the  agriculturist,  or  the  student  can  supplement  in  this  way,  by  ^ 
readings  of  his  own  instruments  and  his  local  knowledge,  the  reports  and  inforniation  fi- 
nished by  the  United  States,  and  is  fitted  to  arrive  at  intelligent  conclusions  as  to  tbe^^ 
before  him. 

There  is  as  yet  no  provision  for  furnishing  instruments,  on  the  part  of  the  United  States,!' 
any  other  than  the  observer-sergeants,  although  it  is  possible  that  some  such  authority  ouy 
hereafter  be  given.  Fall  information  as  to  the  instruments  and  their  use  will,  however,  be 
furnished  to  all  persons,  who  may  provide  them  for  themselves. 

In  addition  to  the  weather-bufletins  and  the  "synopses  and  probabilities,**  a  graphic 
weather  chart  or  map  is  issned  thrice  daily  from  the  office  of  the  Chief  Signal-Officer  of  tbf 
Army,  at  the  War  Department.  To  those  who  know  how  to  use  them,  all  of  these  pnbB- 
cations  offer  valuable  help  in  estimating  the  probable  character  of  the  weather  at  any  station, 
or  over  any  district,  during  the  following  day,  and  often  for  a  still  longer  period.  The  bul- 
letins and  graphic  charts,  properly  filled,  convey  the  same  information,  with  this  differeoos: 
while  the  former  merely  tabulate  the  reports  alphabetically,  the  latter  reveal  to  a  singk 
glance  of  the  eye  a  synoptic  view,  at  once,  of  the  meteoric  conditions  at  the  different  stadooi. 
and  of  the  deductions  thence  to  be  made  as  to  the  conditions  of  the  atmosphere  then  ez^^ 
ing  over  the  continent. 

The  graphic  charts  are  of  additional  value,  from  the  fact  that  it  is  often  possible  to  trstf 
upon  them,  in  lines,  the  progress  of  storms,  or  the  change  of  meteoric  condition  (as  tb^ 
movement  of  an  area  of  high  or  low  barometer)  from  report  to  report,  and  thus,  by  considtf- 
ing  the  past,  and  by  applying  laws  and  generalizations  reasonably  well  established,  to  esti- 
mate more  easily  the  ''probability'*  of  the  future. 

Those  who  receive  the  bulletin  through  the  newspapers,  or  otherwise,  can,  if  they  desiR 
60,  easily  transfer  its  information  lo  the  blank  charts,  that  the  reader  is  supposed  to  be  is 
possession  of,  or  familiar  with,  a  series  of  such  weather-maps.* 

ABBREVIATIONS  USED  IN  THE  PRESS  REPORTS. 

It  may  be  well  to  state  here,  that  in  the  weather  synopses  and  probabilities  emanating  fins 
the  Signal-Office,  different  parts  of  the  country  are  thus  designated  : 

Maine,  New  Hampshire,  Vermont,  Massachusetts,  Connecticut,  and  Rhode  Island,  VR 
alluded  to  as  the  New  England  States  or  the  Northeast,  or  simply  as  the  Eastern  Stales, 

*  Blank  charts  on  which  to  enter  observations  can  be  obtained  fh>ni  the  Office  of  the  Chief  Sip^- 
Officer,  at  Washington,  D.  C,  at  actual  cost,  (#2.75  per  hundred,)  and  will  be  sent  by  mail,  free  of  ttkir 
expense,  to  applicants. 
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New  York,  New  Jersey,  Pennsflyania,  Biaryland,  District  of  Colambia,  and  Virgrlnia  as 
the  MiddU  States,  or  sometimes  as  the  Middle  Atlantic  States, 

North  Carolina,  South  Carolina,  Georgia,  and  Northern  and  Eastern  Florida,  as  the  South 
Atlantic  States, 

Western  Florida,  Alabama,  Mississippi,  Louisiana,  and  Texas  as  the  Gn{f  States, 

Sometimes  the  Gulf  States,  the  South  Atlantic,  Virginia,  Tennessee,  Kentuckj,  and 
Arkansas  are  grouped  together  as  the  Southern  States. 
'  The  Lower  Lakes,  when  used,  mean  Lake  Erie  and  Ontario. 

The  Upper  Lakes  are  Lakes  Superior,  Huron,  and  Michigan. 

The  Northwest,  popularly,  means  the  country  lying  between  the  Mississippi  and  Missouri 
Kivers. 

The  Southwest  means  Texas,  Indian  Territory,  and  New  Mexico. 

Pacific  Coast  or  Faeijio  States  includes  California,  Oregon,  and  Washington  Territory. 

The  Ohio  Valley  includes  the  belt  of  country,  about  two  hundred  miles  broad  from  Pitts- 
burgh to  Cairo. 

The  Mississippi  Valley  includes  a  belt,  of  about  the  same  width,  from  Yicksburgh  to 
Davenport. 

The  extensions  **from  Missouri  to  Ohio,"  &c.,  &c,  refer  to  areas  reaching  to  and  in- 
cluding the  central  portions  of  the  States  named.     Thus  a  report  '*  Westerly  winds  extend 
ing  from  Iowa  to  Pennsylvania,"  would  signify  that  those  winds  would-be  felt  in  the  interior 
of  those  States  as  well  as  over  the  territory  lying  between  them  of  the  respective  States. 

In  "Mc  Coasts,  &c,'*  is  included  the  land  between  the  coasts  and  the  parallel  range  of 
coast  hills  or  mountains.  In  Texas,  Louisiana,  and  Northern  Florida  a  belt  of  land  extend- 
ing a  hundred  miles  inward  would  be  included. 

winds  are  said  to  blow  from  northeast  when  they  are  generally  included  within  the  quad- 
rant from  north  to  east,  &c.,  and  similarly  for  other  directions. 
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Paper  T^ 

War  Department,  Office  op  the  Chief  Sional-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriccxture. 

[Working  forms  of  circuit.] 

Circuit  No.  ].— CHICAGO  AND  SAINT  LOUIS. 

Pacific  and  Atlantic  Telegraph  Company. 


saint  LOUIS  TO  CHICAGO. 


CHICAGO  TO   SAINT    LOUIS. 


SSI 

CO  CO  44 

82-lf 

■Vn   0<    ' 

'^^^ 

r->3  g- 

a-ill 

-^  s 

S'SM  1 

S'ga^ 

At  7.28  a.  m.,  4.28  p.  in.,  and  : 

^SfS'S 

Ss  *§ 

c8  a  a  a  , 

11.28  p.   m.,    Chicao^o   will  . 

8d  •- 

5a  a 

2  S  as  a 

send  reports  ifrom — 

:^6.A» 

^  p,p,^^ 

—  __ 

* 

• 

Saint  Louis, 

Omaha, 

Indianapolis,   ! 

Cairo, 

Chejenne, 

Pittsburgh, 

Leavenworth, 

Milwaukee, 
Cincinnati, 

NashviUe, 
Vicksburg, 

Louisville, 
Memphis, 
Shreveport, 
Grand  liaven, 

Denver,             » 
New  Orleans, 
Detroit, 

Toledo, 

Cleveland, 

Santa  T6,         I 

Buffalo, 

Fort  Benton,    ' 

Saint  Paul, 

Fort  Sullv, 

Through— 

Chicago, 

t 

1 

Through— 

Cairo, 

Throughr—                    1 

Davenport, 

Davenport, 

Davenport,      |  Keokuk, 

To— 

To— 

To— 

To— 

Chicago. 

Chicago. 

Chicago* 

Saint  Louis. 

NOTES. 


1.  Each  station  will  take  down  the  reports  sent  bj  the  othei;St  in  regular  succession*  a 
that  when  the  last  one  finishes,  all  of  them  will  have  the  full  reports  from  the  others. 

2.  Each  intermediate  station  will  take  down  the  above  reports  as  thej  pass  over  tbi 
line.  Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  tne  different  boards  of  trsie, 
and  furnished  to  the  local  papers  for  publication. 

3.  The  time  given  for  sending  reports  is  the  local  time  of  that  particular  station. 
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Paper  T^. 

War  Department,  Office  op  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

[Working  forms  of  circmt.] 

Circuit  No.  2.-CINCINNATI  AND  CHICAGO. 

Pacific  and  Atlantic  Tele^aph  Company. 


« 

CHICAGO  TO  CINCINNATI. 

CINCINNATI  TO  CHICAGO. 

SSg. 

a^iS 

At  7.19  a.  m.,  4.19  p.  m.,  and 

Ssg* 

11.19   p.  m.,  Chi(n;?o  will 

send  reports  from — 

:3^«= 

^  P.O,jS«l3 

• 

Chicago, 

Cairo, 

Cincinnati, 

Davenport, 

Fort  Benton, 

Pittsburgh, 

Omaha, 

Milwaukee, 

Louisville, 

Fort  Sully, 

Detroit, 

Nashville, 

Saint  Louis, 

Bufiblo, 

Shreveport, 

Saint  Paul, 

Grand  Haven, 

Memphis, 

• 

Keokuk, 

Toledo, 

Vicksburg, 

Leavenworth, 

Cleveland, 

New  Orleans, 

Through— 

Through— 

Indianapolis, 

Indianapolis, 

To— 

To— 

To— 

Cincinnati. 

Cincinnati.                        Chicago.       ! 

1                           f 

NOTE! 

s. 

1.  Each  station  will  take  down  the  reports  sent  by  the  others,  in  regular  succession,  so 
that  when  the  last  one  finishes,  all  of  them  will  have  the  full  reports  from  the  others. 

2.  Each  intermediate  station  will  take  down  the  above  reports  as  they  pass  over  the 
line.  Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  the  different  boards  of  tiude, 
and  furnished  to  the  local  papers  for  publidltion. 

li.  The  time  given  for  senoing  reports  is  the  local  time  of  that  particular  station. 
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REPORT   OF    THE   SECRETARY   OP   WAR. 


Paper  T^. 

War  Department,  Office  of  the  CmEP  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  op  Commerce  and  Agriculture. 

[Working  forms  of  circuit.] 

Circuit  No.  3. -WASHINGTON  AND  CINCINNATL 

Pacific  and  Atlantic  Telegraph  Company. 


CINCINNATI  to  WASHINGTON. 


WASHINGTON  TO  CINCINNATL 


At  7.48  a.n].,  4.48  p.  m., 
and  11.48  p.m.,  ritts- 
tprgh  will  send — 


At  7.31  a.  m.,  4.31  p.  m., 
and  11.31  p.  m.,  Cin- 
cinnati will  send  re- 
ports from — 


To-- 
Washington. 


Cincinnati, 

Davenport, 

Omaha, 

Fort  Snlly, 

Saint  Lonis, 

Louisyille, 

Memphis, 

New  Orleans, 

Saint  Paul, 

Keoknk, 

Leavenworth, 

Fort  Benton, 

Cairo, 

Nashville, 

Vickshurg, 

Shreveport, 

Through — 
Pittsburgh, 

To— 
Washington. 


notes. 

1.  Each  station  will  take  down  the  reports  sent  by  the  others,  in  regular  succession.  <>' 
that  when  the  last  one  finishes,  all  of  them  will  have  the  full  reports  from  the  others. 

2.  Each  intermediate  station  will  take  down  the  above  reports  as  they  pass  over  the  liw. 
Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  the  different  boards  of  trsMle,i:» 
famished  to  the  local  papers  for  publication. 

3.  The  time  given  tor  sending  reports  is  the  local  time  of  that  particular  station. 
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Paper  T*. 

War  Departmext,  Office  op  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

[Working  forms  of  circuit.] 

Circuit  No.  4.— CINCINNATI  AND  NEW  ORLEANS. 

Pacific  and  Atlantic  Telegraph  Company. 


NEW  ORLEANS 

TO  CINCINNATI. 

CI^XUNNATI  TO  NEW  ORLEANS. 

CC  CO    ® 

1 7.22  a.m., '4.22 
p.m.,  and  11.22 
p.  m.,  Nashville 
will  send — 

t  7.10  a.m.,  4.10 
p.m.,  and  11.10 
p.  m.,   Memphis 
will  send — 

t  7.11a.m.,  4.11 
p.m.,  and   11.11 
p.m..  New    Or- 
leans Will    send 
reports  from — 

t  7.35  a.m.,  4.35 
p.m.,  aud  11.35 
p.  m.,  Cincinnati 
will  send  reports 
from — 

<! 

-^ 

< 

< 

-^ 

New  Orleans, 

Yicksburg, 

Shreveport, 

Cineinnati, 
Saint  Paul, 
Omaha, 
Fort  Sully, 
Saint  Louis, 
Pittsbargh, 
Chicago, 
Davenport, 
Keokuk, 

Leavenworth, 

Fort  Benton, 

» 

Cairo, 

Through— 

Louisville, 

Through— 

Nashville, 

Through— 
Memphis, 
Nashville, 

Through— 

Louisville, 

Louisville, 

Nashville, 

To"- 

To— 

To— 

Louisville, 
To— 

Memphis, 
To^ 

* 

Cincinnati. 

Cincinnati. 

Cincinnati. 

Cincinnati. 

New  Orleans. 

NOTES. 

1.  Each  station  will  take  down  the  reports  sent  by  the  others,  in  regular  succession,  so 
that  when  the  last  one  finishes,  all  of  them  will  have  the  full  reports  from  the  others. 

2.  Each  intermediate  station  will  take  down  the  above  reports  as  they  pass  over  the  line. 
Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  the  different  boards  of  trade,  and 
furnished  to  the  local  papers  for  publication. 

3.  The  time  given  for  sending  reports  is  the  local  time  of  that  particular  station. 
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REPORT   OF   THE    SECRETARY   OF   WAR. 


Paper  T^. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  f<>r  the 

Benefit  of  Commerce  and  Agriculture. 

[Working  forms  of  circuit] 

Circuit  No.  1. -MARQUETTE  AND  MILWAUKEE. 

Northwestern  Telegraph  Company. 


MARQUETTE  TO  MILWAUKEE. 


MILWAUKEE  TO  MARQUETTE. 


At  7.10  a.  m.,  4.10  p.  m., 
10.34  p.  m.,  Marquette 
will  send  reports, 
throagh — 


Escanaba 

To— 
Milwaukee. 


At  7.10  a.  m.,  4.10  p.  m., 
10.35  p.  m.,  Esca- 
naba will  send  re* 
ports — 


To— 
Milwaukee. 


NOTES. 


1.  Each  station  will  take  down  the  reports  sent  bj  the  others,  in  regular  succession,  so 
that  when   the  last  one  finishes,  all  of  them  will  have  the  full  reports  from  the  others. 

2.  Each  intermediate  station  will  take  down  the  above  reports  as  thev  pass  over  the  line. 
Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  the  different  boards  of  trade,  and 
furnished  to  the  local  papers  for  publication. 

3.  The  time  given  for  sending  reports  is  the  local  time  of  that  particular  station. 


Paper  T'o. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

[Working  forms  of  circuit.] 

Circuit  No.  2.— SAINT  PAUL  AND  MILWAUKEE. 

Northwestern  Telegraph  Company. 


SAINT   PAUL  TO  MILWAUKEE. 


MILWAUKFE  TO  SAINT   PAUL. 


At  6.51  a.  m.,  3.51  p.m.,  10.16  p.m.,  Saint 
Paul  will  send  reports  from — 


Saint  Paul, 
Du  Luth, 
Breckenridge, 

To— 
Milwaukee. 


NOTES. 

1.  Each  station  will  take  down  the  reports  sent  by  the  others,  in  regular  succession,  00 
that  when  the  last  one  finishes,  all  of  them  will  have  the  full  reporta  from  the  others. 

2.  Each  intermediate  station  will  take  down  the  above  reports  as  thej  pasa  over  the  line. 
Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  the  different  boards  of  trade,  and 
furni;>hed  to  the  local  papers  for  publication. 

3.  The  time  given  for  sending  reports  is  the  local'  time  of  that  particular  station. 
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Paper  T". 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

[Working  forms  of  circuit.] 

Circuit  No.  3.— DU  LUTti  AND  SAINT  PAUL. 

Northwestern  Telefi^aph  Company. 


DU  LUTH  TO  SAINT  PAUL. 

SAINT  PAUL  TO  DU  LUTH. 

At  6.50  a.  m.,  3.50  p.  m.,  and  10.15  p.  m. 
Da  Luth  will  send  reports — 

To— 
Saint  Paul. 

1 

NOTES. 

1.  Each  station  will  take  down  the  reports  sent  by  the  others,  in  regular  succession,  so 
that  when  the  lost  one  finishes,  all  of  them  will  have  the  tuU  reports  from  the  othera. 

2.  Each  intermediate  station  will  take  down  the  ahove  reports  as  they  pass  over  the  line. 
Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  toe  different  boards  of  trade,  and 
furnished  to  the  local  papers  for  publication. 

3.  The  time  given  for  sending  reports  is  the  local  time  of  that  particular  station. 


Paper  T'«. 


War  Department,  Office  op  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

[Working  forms  of  circuit.] 
Circuit  No.  4.— BRECKENRIDGE  AND  SAINT  PAUL. 
Northwestern  Telegraph  Company. 


BRECKENRIDGE  TO  SAINT  PAUL. 


At  6.31  a.  m.,  3.31  p.  m.,  and  9.56  p.  m., 
Breckenridge  will  send  reports — 


SAINT  PAUL  TO  BRECKENRIDGE. 


To— 

Saint  Paul. 


NOTES. 

1.  Each  station  will  take  down  the  reports  sent  by  the  others,  in  regular  succession,  sa 
that  when  the  last  one  finishes,  all  of  them  will  have  the  full  reports  from  the  others. 

2.  Each  intermediate  station  will  take  down  the  above  reports  as  they  pass  over  the  line. 
Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  the  different  boards  of  trade,  and 
furnished  to  the  local  papers  for  publication. 

3.  The  time  given  for  sending  reports  is  the  local  time  of  that  particular  station. 
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Paper  T^^. 

War  Department,  Office  op  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

[Working  forms  of  circuit.] 

Circuit  No.  5— FORT  SULLY  AND  OMAHA. 

Northwestern  Telegraph  Company. 


fort  sully  to  OMAHA. 


At  6.15  a. m.,  3.15  p.m.,  ^nd 9.40 p.m.,  Fort 
Sullj  will  send  reports — 


Ta— 
Omaha. 


OMAHA  TO  FORT  SULLY. 


NOTES. 

1.  Each  station  will  take  down  the  reports  sent  by  the  others,  in  regular  succession,  so 
that  when  the  last  one  finishes,  all  of  them  will  have  the  full  reports  from  the  others. 

2.  Each  intermediate  station  will  take  down  the  above  rt^port^  as  they  pass  over  the 
line.  Copies  of  these  reports  will  be  bulletined  in  the  rooms  of  the  different  boards  of  trade, 
and  furnished  to  the  local  papers  for  publication. 

3.  The  time  given  for  sending  reports  is  the  local  time  of  that  particular  station. 


Paper  Z. 

WEEKLY  WEATHER  CHRONICLE. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Rkports  for  the 

Benefit  of  Commerce  and  Agriculture, 

fyaskinston,  />.  C,  October  31,  1872. 

general  summary  for  the  week  ending  THURSDAY,  OCTOBER  31,  1872. 

Two  extensive  rain-storms  have  prevailed  during  the  past  week,  the  one  moving  north- 
ward over  the  Atlantic  States,  with  very  rough  weather  from  Florida  to  Cape  Cod,  the  other 
advancing  northeastward  over  Kansas,  Nebraska,  and  Minnesota  into  Canada,  its  rain-belts 
extending  far  to  the  southward  and  eastward. 

Thunday,  24. — The  storm  which  had  advanced  from  Florida  continued  central  oVer  the 
eastern  portions  of  the  Carolinas,  moving  slowly  northward ;  brisk  northeasterly  winds  and 
heavy  rains  prevailed  thence  along  the  coast  to  Connecticut ;  increasing  cloudiness,  followed 
by  light  rain,  over  the  Ohio  Valley  and  the  Lower  Lake  region  ;  clear  weather  from  the  Mis- 
souri Valley  to  the  Upper  Lakes. 

Friday. — The  storm  slowly  continued  its  northward  movement  over  the  eastern  portions  of 
North  Carolina  and  Virginia,  brisk  and  high  northeasterly  winds  and  heavy  rains  prevailing 
thence  to  New  York  ;  cloudy  weather,  with  light  rain,  from  Kentucky  to  Michigan  and  the 
Lower  Lakes ;  continued  clear  weather  from  the  Lower  Mississippi  Valley  to  Lake  Michigan 
and  westward  ;  clearing  and  clear  weather  over  the  South  Atlantic  and  Gulf  States. 

Saturday. — The  morning  reports  locate  the  storm-center  in  Pennsylvania,  the  afternoon  in 
New  York,  northerly  and  easterly  winds  and  heavy  rains  prevailing  thence  to  the  New 
England  coast ;  westerly  and  northwesterly  winds,  with  light  rains,  from  Michigan  to 
Western  Pennsylvania,  and  with  clearing  weather  from  Indiana  and  Kentucky  to  Chesa- 
peake Bay  ;  generally  clear  weather  over  ibe  Southern  States  and  the  Northwest. 

Sunday. — By  morning  the  storm-center  had  moved  eastward  to  the  coast  of  Maine.  Light 
rains  continued  over  the  Lower  Lake  region  and  Middle  and  Eastern  States,  with  brisk 
northeasterly  winds  on  Lake  Ontario,  and  in  the  evening  on  the  New  England  coast,  foU 
lowed  at  night  by  rapidly  rising  barometer  and  clearing  weather. 

Monday. — Cloudy  weather  prevailed  from  West  Virginia  to  Lake  Erie  and  eastward  to  tho 
Atlantic,  with  light  rains  and  brisk  northeasterly  winds  along  the  coast  from  North  Carolina 
to  Connecticut,  succeeded  during  the  evening  by  clear  weather  north  of  Virginia.    Clear  and 
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cold  weather  was  reported  from  Northern  New  York  and  New  England,  and  generally  clear 
weather  from  the  Southern  States ;  falling  barometer,  with  brisk  and  high  southeasterly  and 
easterly  winds  and  occasional  rain  from  the  northwest;  heavy  snow  from  Colorado  and 
Wyoming  Territories. 

Tuesday. — In  the  morning  very  high  barometer  and  clear  weather,  with  frosts,  prevailed 
over  the  Lower  Lake  region  and  the  Middle  and  Eastern  States  ;  partly  cloudy  weather  in 
the  Southern  States,  with  brisk  northeasterly  winds  on  the  South  Atlantic  coast ;  heavy  rains 
from  Northern  Louisiaua  and  Texas  to  Dakota  ;  the  storm-center  in  Kansas  and  Nebraska 
moved  northeastward  during  the  day  and  evening  to  Iowa  and  Minnesota,  preceded  by 
cloudy  weather,  light  rains,  and  brisk  and  high  easterly  to  southerly  winds  thence  to  the 
Upper  I^akes  and  Indiana.  Clear  and  cold  weather  was  reported  in  the  morning  from  the 
Rocky  Mountains,  the  temperature  being  20^  at  Denver  and  17^  at  Cheyenne. 

Wednesday. — ^The  storm,  in  the  morning  central  in  Minnesota,  continued  its  northeastward 
course  during  the  day  and  evening,  passing  into  Canada.  Cloudy  weather  and  rain  pre- 
vailed from  Minnesota  and  the  Upper  Lakes  to  the  Ohio  Valley  and  thence  southward  to  the 
Gulf;  clearing  and  clear  weather  extending  eastward  to  the  Mississippi.  .  Generally  clear 
weather  continued  over  the  Middle  and  Eastern  States ;  prevailing  cloudiness  over  the  South 
Atlantic. 

Thursday. — In  the  morning  cloudy  and  threatening  weather,  with  light  rain,  was  reported 
from  Lakes  Michigan  and  Erie  southward  to  the  Eastern  Gulf  and  South  Atlantic  coasts  ; 
cool  and  partly  cloudy  weather  from  the  Middle  States  and  New  England ;  clearing  and 
clear  weather  from  the  Mississippi  Valley  and  westward. 

During  the  past  week  rain  has  fallen  at  all  of  the  stations,  excepting,  probably.  Southern 
California  and  the  peninsula  of  Florida.  The  largest  total  amounts  reported  are  :  From  New 
York,  J. 99  inches;  Baltimore,  2.01;  Pittsburg:h,  2.22;  Shreveport,  Louisiana,  2.73; 
Rochester,  2.94;  Washington,  3  45;  Omaha,  3.80;  Philadelphia,  4.13 ;  and  Norfolk,  6.58. 

Published  by  order  of  the  Secretary  of  War. 

Furnished  for  the  use  of  the — 


Paper  A^-~[Form  15.] 

[This  official  report  is  famished  the  press  with  the  explicit  uuderstanding  that  it  shall  not  be  altered 
or  gtirbled,  uiid  that  any  paper  nsiog  it  at  all  will  follow  tho  precino  wording  ^voii  below  the  line. 
There  is  dauger  that  incorrect  or  allured  reports  may  greatly  mislead  the  public,  and  bring  discredit 
upon  the  service.    Editors  are  requested  4o  insist  upon  the  accurate  following  of  the  copy.] 

War  Department,  Office  op  the  Chief  Signal-Officer, 

Washingtonit  D,  C,  Friday,  September  20,  lb72 — 8.  p.  m. 

DelM  7.32  p.  m.— Craig. 

SYNOPSIS  for  the  PAST  'IWENTY-POUR  HOURS. 

The  low  barometer,  which  on  Thursday  afternoon  was  over  Northeastern  New  York,  has  moved 
eastward  over  and  beyond  the  northern  portion  of  New  Enp^land,  followed  by  fresh  and  brisk 
northwesterly  winds  from  the  Lower  Lakes  to  the  Fast  and  Middle  Atlantic  coasts.  The  press- 
ures have  diminished  north  and  west  of  the  Ohio  Valley,  and  a  second  area  of  low  barome- 
ter has  advanced  eastward  to,  probably,  the  southwestern  portion  of  Minnesota  and  western 
portion  of  Iowa,  accompanied  by  fresn  to  very  brisk  winds.  A  high  northeasterly  wind  is 
reported  from  Escanaba.  Clear  weather  is  generally  prevailing  from  the  Mississippi  to  the 
Atlantic.  The  temperature  has  fallen,  somewhat,  over  the  South  Atlantic  States,  but  decid- 
edly risen  from  Tennessee  and  Kentucky  to  the  northwest. 

PROBABILITIES. 

For  the  New  England  and  Middle  States,  on  Saturday,  clear  weather  and  rising  tempera- 
ture, with  westerly  and  southwesterly  winds  over  the  former,  and  southerly  and  southeast- 
erly winds  over  the  latter.  For  the  South  Atlantic  States,  clear  weather  and  easterly  to 
southerly  winds.  For  the  Gulf  States,  southerly  winds  and  generally  clear  weather.  From 
Tennessee  to  Lake  Erie  and  Lower  Michigan,  increasing  southerly  winds  and  cloudiness,  and 
probably  threatening  weather.  Southerly  gales  are  probable  for  Lake  Michigan  to-night, 
shifting  to  northwesterly  during  Saturday  morning.  Brisk  and  very  brisk  southerly  winds 
for  Lakes  Erie  and  Huron  during  Saturday,  and  for  Lake  Ontario,  probably,  Saturday  even- 
ing.   For  the  Northwest,  on  Saturday,  northerly  to  westerly  winds  and  clearing  weather. 

WARNING-SIGNALS  ORDERED. 

Cautionary  signals  are  ordered  for  Milwaukee,  Chicago,  and  Grand  Haven. 
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Paper  C^— Form  5. 

War  Department,  Signal-Service  United  States  Army, 
Division  of  Telegrams  and  Reports  for  the  Benefit  of  Commerce. 


Eeport  of  observations  taken  at 


'f  on 


,at 


I 


Received  at 
Sent  at 


M. 


M. 


Observer, 


Operator. 


Note. — All  reports  on  this  form  will  be  made  in  two  lines  of  five  words  each,  except 
the  afternoon  reports  from  river-stations,  which  will  be  in  two  lines  of  six  words  each.  Oper- 
ators will  send  only  the  matter  inside  the  heavy  Uue^t,  without  address  or  signature. 
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Paper  D'.— Form  24. 


Record  of  bulUtiiSf  mapSj  and  press  reports,  issued  during  tk*^  tpcek  ended 

at . 


•.    I?7-2. 


Day. 


Sunday 


Number  of  bulletins. 


Number  of  press  reports. 


a 


o 


s 
o 
o 

o 


to 
'a 


Number 
,of  maps 


bo 

c 


a 
o 
o 

a 

Urn 


Monday 


Tuesday 


Wednesday. 


Thursday 


! 

I  i  ' 

t 

! 

I 
I 


Remarks. 


Friday. 


Saturday. 


Total 


Oh9treer, 
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Paper  E^— Form  25. 


War  Department,  Signal  Service  United  States  Armv, 
Division  of  Telegrams  and  Reports  for  the  Benefit  of  Commerce, 

Telogram.]  , ,  187-, m. 


Chief  Signal-Officer. 

Washington  : 


^OTE. — Ouly  the  luiittor  between  the  heav3'  Hues  to  be  transmitted. 
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Paper  F>.— Form  26. 

Office  of  Observation,  Signal-Service,  United  States  Armv 

Daily  report  of  the  sta^e  of  water,  unth  changes  in  the  ticenty-four  hours  ende^  3  p.  m.  

-.  187-. 


Ahove  low  water. 

Changes. 

Rise.                '               Fall. 

Saint  Paul 

Feet. 

Inches. 

Feet, 

Inches.            Feet.            Inches. 

Fort  Benton 

' 1 

Omaha. 

w   m         m 

1 

Davenoort  ..---. .... 

.     i 1 .. 

Lieavenworth 

, 

Keokuk 

t                                               -          ; 

Cairo . 

......  ....(.--».  .  ....    ......  ..........  .... 

Saint  Louis 

......    ....j...... .......-.-    .... 

Pittsbure 

t 

1 

Cincinnati. .,,.. 

1 ' :::: 

Louisville 

1 

Memphis 

I 

i 

Vicksbnror. ..-..- 

■                                                                                                                                                                                                                 1 

i 1 

Shrevenort ..._ 

1       ._ 

Nashville 

1 

New  Orleans 

.....    .... 

' 

•   •••••     •••• 

1              

"l 

Observer,  Signal'SerDicef  United  States  Armff. 
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Paper  G>.— Form  A. 

War  Department,  Office  op  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 


Hfport  of  Government   messages  rrftised  by 
ending ,  187  ,  a< . 


Telegraph  Company   during   the  week 


Date. 


dering  iiies-     Nature  of  message.  ;      ^^^       niessage. 
sage.  I  *  * 


Name  of  operator  re- 


Remarks. 


I  certify  that  the  above  statement  is  correct,  and  that  the  messages  were  tenderad  by  me 
and  refused  at  the  hours  named. 


Observirj  Signal- Service,  U.  8»  A,     • 
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Paper  H'.— Form  B. 
MESSAGES  SENT  AND  RECEIVED. 


Office  of  the  Chief  Signal-Officer, 

.  ,  187- 


MESSAGES  RECEIVED. 

• 

^ 

« 

« 

TS 

> 

S 

From— 

8 

2? 

o 

^ 

u^ 

<4-l 

ine 

s 

• 

o 

>A 

H 

^ 

MESSAGES   SENT. 


To— 


a 

00 


a 

00 
G 

a 


•T3 


I 


O 


•,  Observer, 


All  messages  sent  and  received  will  be  entered  in  Form  B,  except  ordinary  telegrams  to 
the  Chief  Slg^nal-Offlce.  The  account  will  be  kept  by  messages^  whether  they  contain  one 
'(veather  report  or  more,  from  one  or  more  stations.  Returns  to  be  made  toeeklif  to  Signal- 
Oficc.     Original  received  messages  will  accompany  the  form. 
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Paper  I'.— Form  C. 

Signal-Service,  United  States  Army, 

Observer's  Office, , ,  J  87-. 

To . 


Manager  of  the  —  Telegraph  Company  at 


Sir  :  As  an  agpeol  of  the  War  Department  for  the  purpose  of  taking  meteorological  obser^ 
vations,  in  pursuance  of  the  laws  of  the  United  States,  and  of  preparing  telegraphic  com- 
munications relating  thereto,  and  of  presenting  the  same  for  transmission  to  telegraph  com- 
panies, I  have  the  honor  to  give  notice  hereby  that,  in  accordance  with  orders  received  by 
me  to  that  "effect,  I  will  present  at  the  office  of  the  above-mentioned  telcgi'aph  company  at  this 
place,  severally,  at  the  times  hereinafter  mentioned,  certain  official  communications  from 
myself,  in  my  official  capacity,  and  addressed  as  specified,  viz  : 

One  communication  will  be  presented  at o'clock minutes m.  of the 

day  of ,  1872,  addressed  to . 

One  communication  will  be  presented  at o'clock minutes m.  of the 

day  of ,  1872,  addressed  to '■ . 

One  communication  will  be  presented  at o'clock minutes m.  of the 

day  of ,  1872,  addressed  to .  * 


I  have  the  honor  to  request  that  the  comnmnications  above  referred  to  may  be  received  and 
transmitted  telegraphically  by  the  said  company  to  th6ir  respective  addresses  at  the  times 
above  mentioaed,  at  which  they  will  severally  be  presented  for  that  purpose. 
I  am,  sir,  respectfully,  yours, 

Observer'Sergeantf  Signal'Strvictf  U.  S.  A, 
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UNITED   STATES   MILITARY   ACADEMY. 


50  w 


REPORT 


OF  THE 


SUPERINTENDENT   OF   IJ.  S.  MILITARY  ACADEMY. 


United  States  Military  Academy, 

West  Pointy  New  Yorky  Oot(/bcr  5,  1872. 

Sir:  I  have  tbe  honor  to  submit  the  following  report  relative  to  the 
Military  Academy. 

The  discipline  of  the  Academy  has,  since  last  annaal  report,  continued 
in  a  generally  satisfactorj'  condition ;  no  serious  exceptions  requiring 
special  mention  having  occurred.  The  state  of  instruction  is  good,  and 
has  apparently  improved  since  last  report.  The  professors  of  the  dift'er- 
ent  departments,  and  their  assistants,  have  been  faithful  in  the  [)erform- 
ance  of  duty.  The  condition  as  to  studiousness  of  cadets  has  also  been 
satisfactory,  particularly  as  to  those  (always  a  considerable  per  cent,  in 
all  schools)  who  study  little  more  than  circumstances  compel. 

The  immediate  wants  of  the  dei)artments  of  instruction  will  be  sup- 
plied if  the  appropriations  asked  for  the  ensuing  fiscal  year  shall  be 
granted.  The  principal  sum  required  is  for  the  department  of  philos- 
ophy, which  needs  apparatus  for  field  instruction  necessary  to  fit  gradu- 
ates for  the  duty  of  conducting  surveys,  &c.,  and  better  means  for 
oi)tical  and  acoustical  illustration.  In  the  department  of  practical 
engineering  considerable  improvement  has  been  made  during  the  past 
yeAr.  Wheu  changes  jiow  contemplated  are  etfected,*the  instruction  in 
this  department  will  be  as  nearly  complete  as  the  necessities  of  other 
branches  will  permit.  No  changes  made  or  contemplated  as  to  the 
other  de[)artments  of  instruction,  and  to  which  your  attention  has 
already  been  given,  call  for  special  remark  in  this  report. 

With  reference  to  the  subject  of  instruction  generally,  I  would  invite 
attention  to  the  views  stated  following,  and  which,  for  the  most  part,  I 
entertained  at  the  time  of  presenting  last  year's  report,  but  thought 
best  not  to  offer  in  an  official  form  so  soon  after  enteriug  upon  duty  at 
the  Academy,  nor  unless  confirmed  by  further  consideration.  The  sub- 
jects of  study  at  the  Military  Academy  embrace  all  that  is  essential  and 
nearly  all  that  is  necessary  to  the  education  of  an  officer  of  the  Army ; 
the  methods  of  instruction,  as  to  which  some  further  remarks  will  be 
offered  herein,  are  thorough,  and  well  designed  to  bring  the  average 
attainment  of  cadets  in  the  subjects  taught  to  a  high  standard,  and  to 
force  on  those  least  studious,  or  having  little  aptitude,  the  alterimtive 
of  making  sufficient  eftbrt  to  attain  the  standard  required  or  separating 
from  the  Academy.  The  result  has  been  that  the  Military  Acadeniy  as 
a  training-school  for  officers  of  the  Army  has  been  practically  successful 
as  to  studies  as  well  as  discipline.  This  result  has,  however,  been  due 
much  less  to  the  character  of  the  students  than  that  of  the  professors 
and  military  officers  connected  with  the  institution,  and  the  system  of 
instruction  pursued,  and,  properly  considered,  is  only  proof  of  what  has 
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been  accomplished  with  classes  famished  withoat  tests  adequate  to  dis- 
tinguish those  possessed  of  aptitude,  intelligence,  and  desire  for  study, 
from  the  generally  iudififerent.  That  a  better  general  result  can  be 
eflTected  by  the  Academy  than  is  possible  under  existing  laws,  is  evident 
on  slight  examination. 

The  nation,  I  believe,  has  not  been,  nor  can  it  be  expected  that  it  will 
be,  served  by  a  body  of  officers  more  devoted  to  duty  and  efficient  in 
their  office  than  the  professors  at  the  Military  Academy ;  nor  can  it 
reasonably  be  expected  that  any  change  which  may  be  possible  in  the 
system  of  instruction  would  give  any  general  result  decidedly  for  the 
better;  from  which  it  is  seen  that  suitable  care  in  the  selection  of 
material,  in  any  event  the  most  ready,  is  also  the  only  practicable  means 
whereby  the  standard  for  graduates  can  be  effectively  raised.  In  this 
connection  attention  is  invited  to  the  following  data : 

The  whole  number  admitted  as  cadets  at  the  Military  Academy  from 
1846  to  1866,  (when  some  change,  referred  to  below,  as  to  qualifications 
for  admission  was  enacted,)  a  period  of  twenty-one  years,  was  1,731,  of 
which  number  921  were  graduated.  Of  those  admitted,  and  who  failed 
to  graduate,  by  far  the  greater  part  failed  for  lack  of  proficiency  in 
studies,  and,  for  the  most  part,  during  the  first  year  after  adjnission. 
The  large  per  cent,  of  failures  must  have  been  due  to  a  standard  unsuit- 
ably high,  or  material  furnished  not  well  selected  therefor.  That  the 
standard  was  too  high,  no  one  having  knowledge  of  the  matter  will 
say.  The  great  loss  of  labor  expended  on  so  much  unsuitable  material, 
and  having  for  invariable  ending  the  failure  of  large  numbers  of  incom- 
petents and  idlers,  was  a  serious  evil,  but  less  so  than  the  accompany- 
ing one,  that  a  considerable  per  cent,  that  passed  as  qualified,  did  so 
under  constant  pressure. 

To  remedy  in  some  degree  the  evils  of  too  little  requirement  for 
admission,  and  supply  as  far  as  possible  the  necessities  of  the  case, 
resulting  from  the  exclusion  of  such  subjects  from  the  course  of  instruc- 
tion, the  act  of  June  16,  1866,  was  passed,  adding  to  the  qualifications 
for  admission  theretofore  required,  knowledge  of  the  elements  of  English 
grammar,  of  descriptive  geography,  particularly  of  the  United  States, 
and  of  the  history  of  the  United  States.  Since  this  act  has  been  in 
force,  two  classes  admitted  under  its  provisions  have  been  graduated. 
The  class  which  will  have  graduated  in  June  next  has  sustained  most 
if  not  all  its  loss,  and  may,  for  the  purpose  of  comparison,  be  included 
with  the  two  preceding  in  estimating  the  effect  of  the  additional  quali- 
fications. 

The  whole  number  of  appointments  for  the  twenty-one  years  ending 
with  the  year  1866,  was  2,164.  Of  this  number,  as  before  stated,  there 
were  1,731  admitted,  and  921  graduated,  or  42^  per  cent,  of  those  ap- 
pointed finally  passed  through  the  course  of  instruction.  For  the  three 
years  to  be  comx)aratively  considered  since  the  act  refeiTcd  to  has  been 
in  operation,  the  whole  number  of  appointments  was  323,  and  the  num- 
ber of  graduates,  including  the  present  first  class,  142,  or  44  per  cent, 
of  selections  by  appointment,  finally  succeeded,  a  result  varying  very 
little  from  that  had  before  the  passage  of  the  act  referred  to.  The 
standard  of  attainment  after  admission  has  remained  substantially  the 
same,  and  the  conclusion  is,  that  such  additional  requirement  for  ad- 
mission has  not  had  for  a  result  any  x>articular  improvement  in  the 
character  of  appointments,  and  consequently  no  beneficual  result  as  to 
the  average  attainment  of  graduates ;  which  conclusion  is  confirmed  by 
the  o])iniou  of  those  best  qualified  to  judge. 

The  application  of  additional  requirements  for  admission  has  not  pro- 
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dnced  any  marked  improvement  aa  to  the  character  of  gradiiatea,  for  thb 
reason  that  the  subjects  added  to  the  test  for  admission  are  of  the  ele- 
mentary character  of  those  formerly  applied,  and  no  more  assure,  as  to 
those  admitted,  any  but  a  meager  degree  of  attainment,  or  serve  as  a 
test  of  aptitude  or  inclination  for  study.  The  only  marked  effect  for 
the  better  has  been  a  greater  number  of  rejected  candidates  from  the 
increased  number  of  subjects  on  which  examinations  for  admission  are 
based,  who  otherwise  would  have  been  admitted,  to  be  discharged  at 
the  first  examination  thereafter.  Should  the  standard  for  admission  be 
raised  sufficiently,  with  a  view  of  obtaining  a  superior  class  of  admis- 
sions, it  would  secure  as  to  those  admitted  a  much  greater  degree  of 
acquirement,  aptitude,  and  inclination  for  study  than  is  now  the  case, 
but  would  inevitably,  the  present  system  of  appointment  continuing, 
result  in  the  reduction  of  the  classes  to  a  fraction  of  their  present  and 
desirable  numbers.  Any  method  of  selection  that  will  assure  suitable 
material,  and  classes  sufficient  in  numbers,  must,  I  believe,  be  based  on 
some  system  of  competitive  examination  which  shall  insure  the  selec- 
tion of  the  best  qualified  from  those  who  desire  to  enter  the  Academy. 

The  details  of  such  a  system  I  will  not  assume  liereiu  to  suggest,  but 
they  should  embrace  due  advertisement  as  to  time,  place,  and  subjects 
of  examination,  and  insure  competent  and  impartial  examiners.  The 
beneficial  efi'ect  of  the  competitive  system  of  selection  is  shown  by  the 
result  in  the  case  of  the  few  cadets  now  at  the  Academy  so  selected,  but 
not  under  common  methods,  and  with  reference  only  to  the  qualifica- 
tions for  admission  now  in  force.  The  average  standing  of  such  cadets 
is  in  the  first  half  of  their  respective  classes. 

There  would  be  much  in  labor  and  expenditure  saved  by  the  adoption 
of  a  method  of  selection  by  which  comparatively  few  appointed  would 
fail  to  graduate.  The  advantage  gained  in  the  respects  named  would, 
however,  be  trivial  in  value  to  the  nation,  compared  with  that  resulting 
from  the  selection  of  candidates  possessing,  as  a  rule,  superior  aptitude 
and  intelligence. 

The  principal  objections  urged  against  the  competitive  system  of 
selection  are — 

1st.  That^the  facilities  of  education  not  being  equal  in  all  parts  of 
our  common  country,  some  parts  would  profit  at  the  expense  of  others. 
This  objec^tion  is  based  on  the  assumption  that  in  some  States  compe- 
tent ai)plicant8  would  not  be  found,  and  consequently  that  the  equal 
distribution  of  appointments  necessary  to  be  maintained,  on  grounds  of 
public  policy,  if  no  other,  could  not  be  continued.  The  objection  does 
not,  when  examined,  appear  to  have  any  foundation.  There  is  no  con- 
gressional district  in  any  State,  nor,  I  believe,  any  Territory,  in  which 
young  men  are  not  constantly  preparing  for  and  entering  colleges  which 
require,  preparatory  to  admission,  attainment  in  studies  greater  than 
required  for  the  Military  Academy,  represented  by  an  equivalent  of  from 
one  to  two  years'  systematic  study.  That  of  such  young  men,  none  in 
some  districts  would  accept  the  offer  of  the  Government  is  highly  im- 
probable. 

2d.  It  is  objected,  also,  that  under  a  competitive  system  of  selection 
the  sons  of  poor  parents  would  not  have  equal  chances  with  others. 
This  objection  is  merely  plausible.  If  by  poor  parents  is  intended  des- 
titute parents,  the  objection  would  no  doubt  apply,  as  it  does  in  fact  to 
the  present,  or  would  to  any  method  of  appointment  not  specially  de- 
signed in  favor  of  such  youths,  but  it  cannot  properly  be  applied  to  the 
sons  of  parents  whose  circumstances  compel  effort  for  support,  a« 
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£(f;hools,  the  country  over,  contain  a  due  proportion  of  young  men  whose 
parents  have  little  means,  or  are  in  moderate  circumstances. 

Young  u)en  emulous  and  able  to  succeed  under  a  system  of  competi- 
tive selection  would  as  often  be  found  the  sons  of  such  parents  as  other- 
wise. In  any  event,  the  competitive  plan  would  give  results  depending 
more  directly  on  the  sous  themselves  than  parents  or  others,  which  is 
exactly  the  end  desirable  in  the  premises. 

It  is  also  pertinent,  in  this  connection,  to  consider  that  the  Military 
Academy  was  not  instituted  nor  is  maintained  as  a  national  charity  or 
bounty,  but  for  the  specific  purpose  of  providing,  for  the  nation's  bene- 
fit, a  certain  number  of  professionally  well  educated  military  officers. 

To  the  requirementB  for  admission  should  be  added  knowledge  of  so 
much  of  algebra  as  includes  quadratic  equations,  and  plane  geometry. 
This  greater  preliminary  requirement  and  higher  grade  of  admission 
would,  in  addition  to  advantages  mentioned,  permit  the  introduction  of 
greater  development  of  branches  now  taught  without  increasing  the 
length  of  the  course. 

The  improvements  of  first  necessity,  and  to  provide  means  for  which 
appropriations  are  asked  for  the  coming  fiscal  year,  are : 

1st.  A  hosi)itai  building  for  cadets; 

2d.  A  system  of  sewerage  ; 

*:d.  Quarters  for  laundresses  belonging  to  the  engineer  company. 

The  particular  necessity  of  appropriations  for  these  objects  is  set 
forth  in  detail  in  the  letter  accompanying  the  estimate  for  the  coming 
year,  and  to  which  attention  in  this  connection  is  invited. 

I  would  also  respectfully  invite  attention  to  the  necessity  for  legisla- 
tion to  place  the  Military  Academy  band  upon  a  ])roper  footing.  This 
is  the  only  baud  in  the  Army  now  authorized  and  provided  for  by  law, 
and  should  on  that  account,  as  well  as  for  other  evident  reasons,  be 
kept  in  creditable  condition.  It  has  for  the  past  few  years  been  diffi- 
cult to  keep  the  band  supplied  with  suitable  material,  owing  to  the 
much  greater  pay  which  even  ordinary  musicians  could  constantly  ob- 
tain in  New  York  and  other  cities.  As  now  organized,  the  band  con- 
sists of  twenty-lour  musicians,  divided  into  three  classes — one-fourth 
receiving  $34  per  month,  one-fourth  $20,  and  the  remaining  half  $17. 
It  is  not  possible  to  keep  the  band  in  proper  condition  on  this  footing, 
as  it  has  become  impossible  to  obtain  the  services  of  musicians  at  all 
suitable  on  the  pay  of  $17  per  month.  I  would  recommend  as  follows: 
That  the  band  be  composed  of  one  teacher,  as  now,  a  civilian,  at  $100 
per  month,  (a  suitable  one  cannot  be  had  for  less,)  and  forty  enlisted 
musicians,  one-fourth  to  receive,  as  now,  $34  per  month,  and  the  re- 
mainder $30  per  month.  On  this  footing  the  band  could  be  brought  to 
and  maintained  in  a  suitable  condition. 

Respectfully  submitted. 

THOMAS  H.  RUGER, 
Colonel  Eighteenth  Infantry^  Superintendent. 

The  Honorable  the  Secretary  of  War, 

Washingtonj  D.  C, 
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Professor  of  chemistry,  &o 

Professor  of  Snanish 
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Firat  lieutenant  Fourth  Artillery . . 
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Duties. 


Superintendent 
Commandant  of  cadets. 


Post  surgeon. 

Assistant  instruotor  of  infiuitry  tac- 
tics. 

A^utant 

Quartermaster. 

Assistant  instructor  of  artiUwy  tac- 
tics.   Treasurer. 

Instructor  of  practical  military  en- 
gineering. 

Assistant  professor  of  philosophy. 

Assistant  instructor  of  cavalry  tac- 
tics. 

Instructor  of  ordnance  and  gannery. 

Assistant  professor  of  engineering. 

Assistant  post  surgeon. 

Assistant  professor  of  ethiosand  law. 

Assistant  professor  of  mathematica. 

Assistant  professor  of  drawing. 

Assistant  |»rofe8Sor  of  French. 

Assistant  instructor  of  tactics. 

Acting  assisiant  professor  of  engi- 
neering. 

Acting  assistant  professor  of  engi- 
neering. 

Assistant  instructor  of  tactics. 

Acting  assistant  profeasor  of  mathe- 
matics. 

Acting  assistant  professor  of  draw- 
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Assistant  instructor  of  tactics. 

A.ssistant  professor  of  French. 

Acting  assistant  professor  of  mathe- 
matics. 

Acting  assistant  professor  of  phi- 
losophy. 

Actins  aiasistant  profiesaor  of  mathe- 
matics. 

Acting  assistant  professor  of  chem- 
istry, &a 

Assistant  professor  of  Spanish. 

Assistant  professor  of  chemistry,  4cc 

Acting  assistant  professor  of 
French. 

Acting  assistant  jnofessor  of  matbo- 
roatios. 

Actins  assistant  professor  of  mathe- 
maacs. 

Acting  assistant  professor  of  phi- 
losophy. 

Assistant  instructor  of  practical 
military  engineering. 
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Appointed  by  the  President 

General  H.  T.  Reid,  (President,)  Iowa. 

Colonel  James  L.  Scudder,  (Secretary,)  Tennessee. 

Rev.  Charles  HoDaE,  New  Jersey. 

Hon.  Louis  S.  Lovell,  Michigan. 

Rev.  Charles  W.  Eliot,  LL.  D.,  Massachusetts. 

George  A.  Thruston,  Maryland. 

Henry  R.  Pierson,  New  York. 

Appointed  by  the  President  of  the  Senate. 

Hon.  Simon  Cameron,  United  States  Senator  from  Pennsylvania. 
Hon.  Alexander  Ramsey,  United  States  Senator  from  Minnesota. 

Appointed  by  the  Speaker  of  the  House  of  Representatives, 

Hon.  William  Houghton,  Representative  from  Michigan. 
Hon.  Aaron  A.  Sargent,  Representative  from  California. 
Hon.  Samuel  S.  Cox,  Representative  from  New  York. 


Extract  from  Act  of  Congrkss  approved  August  8, 1846,  amended  by  Acts  of 

March  16, 1868,  and  February  21,  ltJ70. 

That  the  President  be  atitborized  to  appoint  a  Board  of  Visitors  to  attend  the  annnal 
examination  of  tbo  Military  Academy,  whose  duty  it  shall  be  to  report  to  the  Secretary 
of  War,  for  the  information  of  Congress,  at  the  commencement  of  the  next  sncceeding 
session,  the  actual  state  of  the  discipline,  instruction,  police,  administration,  fiscal 
affairs,  and  other  concerns  of  the  institution:  Providedy  That  the  whole  number  of 
visitors  each  year  shall  not  exceed  seven :  Provided  further^  That  no  compensation 
shall  be  made  to  said  members  beyond  the  payment  of  their  expenses  for  board  and 
lodging;  while  at  the  Military  Academy,  and  an  allowance  not  to  exceed  eight  cents 
per  mile,  for  traveling  by  the  shortest  mail-route  from  their  respective  homes  to  the 
Academy,  and  back  to  their  homes.  And  in  addition  to  the  other  members  of  the  Board 
of  Visitors  to  be  appointed  by  the  President,  according  to  law,  to  attend  the  annual 
examination  of  cadets  at  the  United  States  Military  Academy,  there  shall  be  on  every 
such  board  two  Senators,  to  be  designated  by  the  Vice-President,  or  President,  j;ro  tem- 
po}'e  of  the  Senate;  and  three  members  of  the  House  of  Representatives,  to  be  desig- 
nated by  the  Speaker  of  the  House  of  Representatives ;  such  designations  respectively 
•  to  be  made  at  the  session  of  Congress  next  preceding  the  time  of  such  examination ; 
and  the  Senatora  and  Members  so  appointed  shall  make  full  report  of  their  action  as 
such  visitors,  with  their  views  and  recommendations  in  regard  to  the  said  Military 
Academy,  within  twenty  days  after  the  meeting  of  Congress,  at  the  session  next  suo- 
eeeding  the  time  of  their  appointment. 
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West  Point,  June,  1872. 

Sir:  The  Board  of  Visitors  to  the  United  States  Military  Academy, 
for  1872,  has  the  honor  to  submit  the  following  report  upon  "  the  actual 
state  of  the  discipline,  instruction,  police,  administration,  fiscal  affairs, 
and  other  concerns  of  the  institution.'' 

DISCIPLINE. 

The  discipline  of  the  Academy  has  been  excellent  under  the  adminis- 
tration of  tlie  present  superintendent  and  commandant,  partly  because 
of  the  good  judgment  and  soldierly  qualities  of  these  uliicei6,  aud  partly 
because  of  tlie  firm  support  which  the  War  Department  has  wisely  given 
to  the  superintendent  and  the  academic  board.  The  visitors  believe 
that,  while  the  discipline  is  strict  and  severe,  as  is  essential  in  a  military 
Institution,  it  is  also,  in  the  main,  just,  and  judiciously  adapted  to  the 
ends  in  view. 

The  board  cordially  approve  of  the  discontinuance,  within  the  last 
two  years,  of  the  system  of  exacting  from  cadets  pledges  on  oath  or  on 
honor  with  regard  to  their  conduct.  Such  pledges  are  objectionable,  as 
giving  occasion  for  all  sorts  of  demoralizing  casuistry,  and  as  being  con- 
fessions of  weakness  on  the  part  of  the  authorities  which  are  singularly 
inadvisable  in  a  military  school. 

In  general,  the  visitors  believe  that  the  punishments  used  in  the 
Adadeiny  are  duly  proportioned  to  the  offenses  for  which  they  are  in- 
flicted 5  but  they  find  the  systom  of  summary  disuil«3«iuii  too  ocvere 
to  be  made  by  regulation  the  only  legal  punishment  for  the  offense  of 
harassing  or  molesting  new  cadets,  an  offense  which  may  have  many 
degrees  of  heinousness.  Excessive  or  unreasonable  punishments  give 
grounds  for  legitimate  complaints,  and  do  more  harm  than  good  to  the 
discipline  of  any  place  of  instruction.  There  are,  it  is  true,  means  of 
avoiding  the  injustice  which  the  literal  enforcement  of  the  regulation 
numbered  122  would  not  unfrequently  cause;  the  superintendent  may 
recommend  to  mercy  a  cadet  who  has  committed  an  offense  which  is 
really  venial;  or  the  War  Department  or  the  President  may  modify  the 
sentence  imposed  by  regulation ;  but  inasmuch  as  the  bare  existence 
of  a  regulation  which  is  frequently  disregarded  is  an  evil  in  itself,  and 
inasmuch  as  the  interference  of  authorities  outside  of  and  above  the 
Academy  is  to  be  deprecated  as  inevitably  injurious  to  discipline,  unless 
such  interference  is  very  rare  and  very  judicious,  the  visitors  respect- 
fully suggest  that  there  be  added  to  Regulation  122  the  phrase  employed 
in  several  other  regulations  relating  to  offenses,  namely:  "or  be  other- 
wise less  severely  punished,  according  to  the  degree  of  his  offense." 

It  has  seemed  to  the  Board  of  Visitors  that  some  of  the  cadets  needed 
to  be  reminded,  by  the  i)recept  and  example  of  all  their  officers  and 
teachers,  that  violence  of  speech  is  as  unbecoming  an  officer  and  a  gen- 
tleman as  any  other  sort  of  brutality,  and  that  it  would  be  well  to  have 
it  understood  that  in  selecting  young  officers  for  duty  a^the  Academy 
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tbe  Pepartment  looks  for  men  who  are  as  quiet  as  they  are  firm,  and  as 
self-controlled  as  they  are  energetic. 

By  Regulation  174,  as  amended  March  15, 1872,  reveille  is  at  5  o'clock 
a.  m.  from  June  1  to  September  1,  at  6  o'clock  a.  m.  from  November  1 
to  March  1,  and  at  5^  o'clock  a.  m.  the  rest  of  the  year ;  the  signal  to 
extinguish  lights  being  at  10  o'clock  p.  m.  during  the  whole  year.  The 
great  majority  of  the  cadets  go  to  bed  again  after  reveille  and  the  first 
inspection  of  rooms,  and  get  from  an  hour  and  a  half  to  three-quarters 
of  an  hour  of  stolen  sleep.  This  violation  of  the  regulation  has  been 
winked  at  for  many  years,  because  the  young  men  actually  need  more 
sleep  than  the  regulation  gives  them.  The  visitors  respectfully  suggest 
that  the  regulation  be  so  changed  as  to  allow  every  cadet  at  least  eight 
hours  of  unbroken  sleep  at  all  seasons  of  the  year. 

The  best  medical  opinion  is  opposed  to  the  use  of  the  eyes  in  reading 
or  study  immediately  after  waking  and  before  breakfast,  and  to  violent 
exercise  of  any  sort  before  breakfast.  In  deference  to  this  opinion  the 
Board  suggests  that  the  hour  of  breakfast  should  be  placed  as  soon  as 
practicable  alter  reveille. 

INSTRUCTION. 

Terms  of  admission. — The  character  of  a  school  is  greatly  influenced 
by  the  quality  of  the  young  persons  who  are  admitted  to  its  lowest  class, 
and  the  requisitions  for  admission  go  far  to  determine  this  quality.  The 
Military  Academy  is  very  disadvantageously  situated  in  this  regard;  its 
requisitions  for  admission  are  by  no  means  as  high  as  those  of  the  leading 
scientific  and  polytechnic  schools  of  the  country;  indeed,  there  are  many 
high  schools  and  academies  which  demand  more  for  admission  than  is 
demanded  at  West  Point.  The  average  age  of  the  candidates  for  admis- 
sion is  eighteen  years  and  eleven  months,  (see  Appendix  I,)  but  these 
adult  men  are  only  examined  in  reading,  writing,  arithmetic,  English 
grammar,  and  the  elements  of  geography  and  American  history.  Many 
boys  of  twelve  could  sustain  the  examination  with  ease.  During  the 
past  five  years  the  number  of  rejections  for  incompetency,  at  even  this 
admission  examination,  has  been  from  20  to  50  per  cent,  of  the  whole 
number  of  applicants,  in  spite  of  tiie  fact  that  the  candidates  have  re- 
cently had  notice  of  their  provisional  appointments  several  months  before 
the  examination.  The  professors  and  instructors  who  deal  with  the 
lowest  class  of  the  Academy,  testify  that  the^^  have  to  teach  the  greater 
part  of  the  class  how  to  study.  Much  time  is  necessarily  devoted  to 
this  preliminary  training. 

Opinions  may  differ  as  to  the  real  causes  of  this  very  low  intellectaal 
condition  of  the  majority  of  the  young  men  who  gain  admission  to 
West  Point,  or  as  to  the  inevitableness  of  this  condition  of  things,  but 
as  to  the  fact  there  can  be  no  dispute.  It  is  a  fa<;t  which  affects  the 
whole  course  of  study  at  the  Academy,  and  it  is  necessary  that  an  ex- 
amining board  should  bear  it  constantly  in  mind,  or  they  will  be  liable 
to  do  injustice  to  the  teachers  and  the  methods  of  the  Academy. 

The  reason  for  keeping  the  requisitions  for  admission  to  West  Point 
low,  is  that  there  are  parts  of  the  country  in  which  a  poor  man's  son 
can  get  no  instruction  in  any  but  the  most  elementary  subjects.  This 
argument,  though  reasonable  within  certain  limits,  need  not  be  pushed  to 
the  extreme  of  allowing  the  most  ignorant  State  or  Territory  to  set  the 
standard  for  all  the  rest  of  the  country.  Five  years  ago  the  requisites 
for  admission  were  increased  b^'  adding  "a  knowledge  of  the  elements 
of  English  grammar,  of  descrijjtive  geography,  particularly  of  oar  own 
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country,  and  of  the  history  of  the  United  States,"  to  the  earlier  requisites, 
which  were  sinxply  reading,  writing,  and  arithmetic.  It  is  never  wise 
to  make  sudden  changes  of  great  amount  in  the  requisites  for  admission 
to  an  educational  institntion.  The  Board  of  Visitors,  therefore,  while 
it  joins  the  many  preceding  boards  which  have  reported  upon  this  sub- 
ject in  deploring  the  present  low  sUmdard  of  admission,  would  only  rec- 
ommend that  the  standard  be  raised  in  a  slow  way  by  successive  small 
steps.  One  step  would  be  the  addition  to  the  requisitions  of  a  portion 
of  elementary  algebra,  namely,  the  ground  rules,  fractions,  and,  simple 
equations;  a  second  step  would  be  the  addition  of  quadratic  equations 
to  this  tirst  requisition  of  algebra;  a  third  step  would  be  the  addition 
of  plane  geometry. 

It  is  in  the  power  of  the  academic  board  to  make  much  or  little  of 
the  requisitions  actually  prescribed  by  Congress.  The  visitors  observed, 
with  satisfaction,  that  it  was  the  i)urpose  of  the  academic  board  to  make 
the  admission  examination  searching  and  effective  within  its  very  lim- 
ited range. 

It  is  a  legitimate  and  wholesome  effect  of  a  national  school,  to  which 
admission  is  obtained  through  a  well-conducted  examination  of  reason- 
able range,  that  it  stimulates,  and  to  some  extent  regulates,  the  lower 
schools  of  the  country.  The  lower  schools,  both  public  and  private, 
exert  themselves  to  fit  boys  well  for  such  examinations.  Every  boy  who 
succeeds  in  passing  creditably  the  Government  examination,  wins  a 
prize  for  the  school  which  fitted  him,  as  well  as  for  himself.  The  strong 
effect  of  the  college  examinations  for  admission  upon  the  preparatory 
schools  and  academies  of  the  country  illustrates  this  principle. 

With  their  present  requisitions  for  admission,  the  Military  and  Naval 
Academies  of  the  United  States  can  have  no  stimulating  effect  on  any 
school  in  the  country  above  a  primary  school. 

The  Board  of  Visitors  respectfully  commend  this  important  subject  of 
the  terms  of  admission  to  the  consideration  of  the  Department;  they 
feel  that  the  future  welfare  of  the  Academy  depends  largely  u|>on  the 
wise  solution  of  this  problem.  The  Academy  must  keep  up  with  the 
general  educational  progress  of  the  country;  ita  raw  material  will  go 
far  to  determine  the  nature  of  its  product. 

Courtte  of  instruction. — The  great  merit  of  the  course  of  instruction 
and  discipline  at  West  Point,  taken  as  a  whole,  is,  that  it  cultivates,  in 
an  eminent  degree,  the  virtues  of  obedience  and  self-denial,  the  senti- 
ment of  honor,  and  the  sense  of  duty.  The  next  conspicuous  merit  of 
the  Academy  is  the  thoroughness  with  which  all  the  instruction  is  given, 
both  in  the  theoretical  and  practical  branches.  In  the  theoretical  stud- 
ies this  thoroughness  is  obtained  at  the  sacrifice  of  range  and  variety, 
but  under,  the  peculiar  circumstances  of  the  Academy  this  sacrifice  is 
wise.  It  is  a  third  merit  of  the  Academy  that  it  sends  out  lieutenants 
who  are  competent  to  command  in  all  three  arms  of  the  service;  they 
have  learned  the  duties  of  a  soldier  in  the  artillery,  cavalry,  and  in- 
fantry. This  is  not  the  system  of  European  military  schools,  but  it  is, 
nevertheless,  a  system  singularly  well  adapted  to  the  peculiar  needs  of 
the  people  and  Government  of  the  United  States.  The  Board  of  Visit- 
ors desires  thus  to  express  its  hearty  recognition  of  these  conspicuous 
merits  of  the  Military  Academy  before  it  makes  any  criticisms  upon  the 
course  of  instruction,  or  indicates  the  points  at  which  improvements 
seem  possible. 

The  visitors  are  decidedly  of  the  opinion  that  the  study  of  Spanish 
should  be  discontinued,  and  that  the  time  now  allotted  to  Spanish  should 
be  given  to  French.    The  argument  which  caused  the  introduction  of 
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Spanish  into  the  coarse  was,  that  we  border  upon  a  peopl^  who  speak 
Spanish,  and  have  many  relations  with  the  South  American  Spanish- 
speaking  nations.  The  arguments  which  determine  the  opinion  of  the 
Board  of  Visitors  are,  first,  that,  as  there  is  not  time  for  the  cadets  to 
learn  two  foreign  languages  well,  French  is  vastly  the  best  language 
for  them  to  study,  because  it  is  still  the  most  available  language  for 
communication  with  foreigners,  and  because  it  has  a  very  im|)ortaot 
military  literature,  which  Spanish  has  not;  secondly,  that  the  mental 
training  obtained  by  studying  one  language  thoroughly  is  more  valu- 
able than  that  gained  in  getting  a  smattering  of  two  languages;  thirdly, 
that,  as  a  matter  of  fact,  the  cadets  can  get  only  a  very  sligiit  acquaint- 
ance with  Spanish  in  the  short  time  allotted  to  that  stud^;  there  is  no 
possibility  of  teaching  them  to  speak  or  write  the  language,  and  the 
little  they  learn  of  it  must  soon  be  forgotten  by  the  great  majority  of 
the  cadets.  ^ 

If  this  recommendation  of  the  Board  of  Visitors  should  be  adopted, 
French  would  be  studied  every  day  lor  two  years.  A  substantial 
knowledge  of  the  language  can  be  gained  in  that  time,  even  by  young 
men  who  have  had  no  other  linguistic  training.  At  the  end  of  the 
second  year,  however,  French  is  absolutely  dropped,  according  to  the 
present  programme  of  studies.  In  order  to  keep  up  the  knowledge  of 
the  language  once  acquired,  the  visitors  recommend  that  a  French 
text-book  be  used  in  some  important  department,  both  in  the  third  and 
fourth  year  of  the  course. 

The  Board  of  Visitors,  like  many  preceding  boards,  has  remarked 
among  the  cadets  a  lack  of  ease  and  precision  in  the  use  of  English. 
Rhetoric  is  not  studied,  and  there  are  no  exercises  in  English  com]K>- 
sition.  Dnder  the  existing  terms  of  admission,  the  graduate  of  the  Mil- 
itary Academy  may  never  have  received  any  adequate  instruction  in  the 
use  of  his  native  language.  In  addition  to  what  he  has  been  taught  at 
the  Academy  itself,  the  graduate  of  the  Academy  is  only  expected  to 
know  what  is  taught  in  primary  schools  or  in  the  lower  classes  of  gram- 
mar schools.  If  he  knows  anything  else,  he  has  gone  beyond  the  official 
requirements.  In  this  condition  of  things  the  board  recommends  that 
in  the  event  of  the  time  allotted  to  French  being  increased  by  the  sup- 
pression of  Spanish,  the  department  of  French  be  instructed  to  require 
of  the  cadet«  frequent  written  translations  from  French  into  English, 
and  to  exact  careful  attention  to  the  correctness  and  elegance  of  the 
English,  and  to  neatness  of  penmanship. 

The  visitors  think  better  of  such  exercises  than  of  English  composi- 
tions, believing  that  it  is  a  vicious  practice  for  young  men  to  write  upon 
subjects  about  which  they  really  have  no  ideas.  The  Board  of  Visitors 
further  recommends  the  vigorous  and  incessant  enforcement  of  accuracy 
of  language  and  distinctness  of  enunciation  on  the  part  of  the  cadets 
at  all  the  ordinary  recitations. 

The  board  respectfully  reports  to  the  Department  that  the  equipment 
of  the  departments  of  natural  philosophy  and  chemistry  is  wholly  inade- 
quate, and  that  the  mode  of  teaching  in  both  these  departments  needs 
reconsideration  and  modification.  Under  the  existing  programme  of 
studies,  the  cadet  spends  one-half  of  all  the  time  he  has  for  study,  in  the 
first  two  years  of  his  course,  upon  the  mathematics.  The  professor  of 
mathematics  is  a  man  of  great  ability,  force,  and  experience,  and  he  comes 
in  contact  with  every  cadet  every  weekfor  two  years  from  his  first  en  trance 
into  the  Academy.  Under  these  circumstances  the  mode  of  teaching  and 
the  mode  of  recitation  in  all  their  details,  including  the  use  of  the  chalk 
and  pointer  at  the  blackboard,  which  are  prescribed,  and  wisely  pre* 
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scribed,  in  the  mathematical  department,  are  carried  into  the  teaching 
of  the  sciences  of  observation  and  experiment,  where  they  are  by  no 
means  so  appropriate.  There  is  a  peculiar  discipline  to  be  got  from  the 
proper  study  of  chemistry,  mineralogy,  acoustics,  optics,  and  electricity, 
a  discipline  which  Is  not  like  the  discipline  to  be  derived  from  mathe- 
matics, and  it  is  that  peculiar  discipline  which  the  cadets  should  get 
from  these  studies;  for  chemistry  and  physics,  when  taught  with  book 
and  blackboard,  as  if  they  were  mathematics,  are  not  as  useful  for 
training  as  the  mathematics  themselves.  Indeed,  it  would  be  hard  to 
contrive  a  more  unprofitable  and  odious  employment  for  the  mind  than 
committing  to  memory  the  facts  of  chemistry  out  of  a  manual.  To  com- 
mit a  Latin  grammar  to  memory  would  be  better  training,  and  more 
useful  in  every  point  of  view.  In  order  that  chemistry  and  physics 
should  yield  to  the  student's  mind  their  own  peculiar  fruits,  they  must 
be  studied  by  observation  and  experiment  on  the  part  of  the  student. 
Only  in  this  way  can  he  acquire  any  just  conceptions  of  the  processes, 
methods,  and  results  of  these  sciences.  The  student  must  handle  the 
tools  himself  and  observe  for  himself.  If  the  bare  facts  of  chemistry 
and  physics  are  unpi'ofitable  husks,  the  theories  and  hypotheses  of  those 
sciences  are  not  much  better  mental  food  when  separated  from  the  ex- 
perimental data  on  which  they  rest.  Indeed,  when  an  inexperienced 
and  defenseless  student  has  a  physical  theory  or  speculation  impressed 
on  his  mind  by  authority,  as  if  it  were  a  natural  fa<;t,  he  suffers  a  mental 
injury,  which  is  always  serious  and  sometimes  irreparable.  These  views 
concerning  the  right  mode  of  teaching  the  natural  and  physical  sciences 
are  by  no  means  new.  They  are  admitted  in  the  practice  of  the  best 
scientific  schools  and  colleges.  In  order  to  equip  working  laboratories 
in  chemistry  and  physics,  it  would  be  necessary  to  spend  a  moderate 
sum,  say  $5,000,  in  each  department,  in  providing  the  necessary  fixtures 
and  apparatus.  Several  excellent  examples  of  such  working  laboratories 
may  be  found  among  the  private  incorporated  colleges  and  polytechnic 
schools  of  the  country. 

It  is,  moreover,  very  desirable  that  the  collections  of  illustrative  appa- 
ratus in  chemistry  and  physics  should  be  gradually  increased.  A  mod- 
erate annual  appropriation  in  each  department  would  be  better  than  a 
large  sum  in  one  year  and  nothing  in  succeeding  years. 

While  they  make  these  suggestions  about  the  mode  of  teaching  chem- 
istry and  physics,  the  Board  of  Visitors  do  not  mean  to  cast  any  impu- 
tation upon  the  efficiency  of  the  excellent  professors  in  these  depaii}- 
ments,  and  they  desire  expressly  to  guard  against  the  possible  inference 
that  they  would  like  to  have  more  time  devoted  to  these  sciences.  The 
board  is  of  opinion  that  enough  time  is  allotted  to  these  subjects ;  they 
only  suggest  a  diflFerent  use  of  the  time  now  given  to  them. 

The  thought  that  it  will  be  hard  to  find  young  Army  officers,  gradu- 
ates at  West  Point,  who  would  be  competent  laboratory  assistants  to 
the  accomplished  professors  of  chemistry  and  natural  philosophy,  in  giv- 
ing the  new  kind  of  instruction  suggested,  brings  into  view  a  general 
difficulty  in  the  organization  of  the  Academy  which  well  deserves  the 
attention  of  the  Department.  All  the  instructors  at  West  Point,  apart 
from  the  professors,  are  young  graduates  of  the  Academy,  who,  after  a 
few  years  of  service  on  the  frontier  or  on  the  sea- board,  come  back  to  West 
Point  to  act  as  teachers  for  four  or  five  years  under  the  active  super- 
vision of  the  professors.  These  young  men  have  had  the  West  Point 
training,  and,  as  a  rule,  no  other  systematic  instruction.  Being  under 
the  orders  of  the  permanent  professors,  they  cannot  strike  out  new  ways 
of  their  own,  even  if  they  should  devise  any,  which  is  highly  improbable. 
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They  have  no  opportunity  of  enlarging  their  experience  and  increasing 
their  knowledge  and  skill  by  studying  at  universities  or  special  schools, 
either  of  this  country  or  Europe.  In  short,  the  Military  Academy  breeds 
in-and-in.  The  inherent  conservatism  of  the  system  is  only  intensified 
by  the  frequency  with  which  the  superintendent  and  commandant  are 
changed.  The  Board  of  Visitors  content  themselves  with  calling  the 
attention  of  the  Department  to  this  danger,  which  they  feel  to  be  a  grave 
one. 

The  three  departments  of  mathematics,  natural  and  experimental 
philosophy,  (which  includes  mechanics,)  and  military  and  civil  engineer- 
ing, form,  in  some  important  respects,  a  sequence  or  progression.  It  is 
important  that  the  several  subjects  which  constitute  this  series  should 
occupy  the  proper  proportion  of  time,  and  that  the  transition  firom  one 
subject  to  the  next  higher  should  be  made  at  the  right  moment,  and 
without  waste  by  unnecessary  repetitious  in  one  department  of  what 
has  really  been  taught  in  another.  The  board  has  received  the  impres- 
sion that  some  time  might  be  saved  in  the  la«t  two  years  of  the  course 
if  the  relations  of  the  three  departments  above  mentioned  should  be 
thoroughly  re-examined  by  the  Academic  Board,  and  they  believe  that 
the  present  is  a  propitious  time  for  such  revision,  because  two  young 
professors  have  lately  been  appointed,  who  would  bring  fresh  minds  to 
the  work.  The  professorship  of  military  and  civil  engineering  is  greatly 
overloaded.  One  professor,  however  able,  is  insufficient  for  such  a  wide 
range  of  both  theoretical  and  practical  knowledge,  particularly  as  the 
same  professor  is  called  upon  to  give  all  the  instruction  in  grand  tactics, 
strategy,  and  the  art  of  war.  It  is  greatly  to  be  desired  that  military 
and  civil  engineering  should  be  separated  and  a  professorship  be  e^tab^ 
lished  for  each  subject ;  but  so  long  as  the  requisitions  for  admission 
remain  at  their  present  deplorably  low  level  this  improvement  cannot 
well  be  made,  because  the  course  is  full,  and  the  cadets  now  give  as  mndi 
time  to  the  general  subject  of  engineering  as  can  fairly  be  claimed  for 
it,  with  due  regard  to  the  other  eijually  pressing  demands  upon  their  at- 
tention. 

"At  present  the  instruction  given  at  the  Academy  in  applied  mechanics 
and  engineering  is  necessarily  elementary  and  incomplete.  There  are 
several  scientific  and  polytechnic  schools  in  the  country  in  which  much 
ampler  courses  of  instruction  in  applied  mechanics  and  civil,  topograph- 
ical, and  mechanical  engineering  are  provided  than  are  given  at  West 
Point,  or  can  be  given  there,  so  long  as  the  starting-point  of  the  Acad- 
emy remains  what  it  is. 

The  drawings  made  by  the  several  classes  at  the  Academy  were  care- 
fully inspected  by  the  Board  of  Visitors.  The  free-hand  drawings  prove 
that  a  certain  number  of  the  cadets  are  capable  of  learning  to  use  the 
pencil,  pen,  and  brush  with  skill,  but  that  for  the  majority  of  the  cadets 
the  time  spent  in  free-hand  drawing  is  wasted,  in  spite  of  the  assiduity 
and  genius  of  the  professor  of  drawing.  With  the  greater  number  of 
his  pupils,  neither  the  eye  nor  the  hand  can  be  trained.  The  attention 
paid  to  mechanical  drawing,  taking  the  whole  course  through,  seemed 
insufficient.  The  general  mechanical  execution  of  the  last  drawing 
made  by  the  first  class — a  drawing  of  a  half  front  of  fortifications,  with 
dry  ditches  and  horizontal  site — was  not  very  creditable.  In  view  of 
these  facts,  the  board  ventures  to  suggest  that  the  drawing  of  the  sec- 
ond year  (third  class)  be  confined  to  lettering,  plotting,  perspective^ 
shades  ana  shadows,  topography,  and  other  kinds  of  mechanical  draw* 
ing,  and  that  the  drawing  of  the  third  year  (second  class)  be  dispensed 
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with  as  a  required  exercise.  To  fill  the  void  thus  made,  the  board  fur- 
ther ventures  to  suggest  that  each  cadet  be  required  to  study  some  one 
of  the  following  subjects:  free-hand  drawing,  chemistry,  (laboratory 
work,)  ex]>erimental  philosophy,  (laboratory  work,)  or  French,  the  value 
to  be  given  in  either  subject,  in  forming  the  merit  roll,  being  100.  The 
cadets  would  probably  choose  with  reference  to  their  own  tastes  and 
capacities.  This  measure  would  give  a  chance  of  training  assistant  in- 
structors in  those  four  departments  who  would  have  attainments  some- 
what beyond  the  ordinary  requirements. 

The  board  were  surprised  te  find  that  several  weeks  of  the  second 
year  (third  class)  were  devoted  to  ordinary  penmanship,  at  the  expense 
of  drawing.  In  the  opinion  of  the  board,  a  fair  handwriting  ought  to 
be  insisted  upon  at  the  admission  examination,  and  no  time  should  be 
given,  in  the  programme  of  studies  at  the  Academy,  to  the  practice  of 
penmanship. 

The  cadets  get  but  very  little  practice  in  the  use  of  surveying-instru- 
ments. In  the  opinion  of  the  board,  more  time  might  wisely  be  devoted 
to  field-work  in  surveying  and  leveling.  The  actual  use  of  the  instru- 
ments gives  excellent  training  of  eye  and  hand,  and  the  theory  of  the 
subject  is  made  familiar  by  practical  applications. 

Tlie  observatory  of  the  Acjulemy  is  not  in  working  order.  The  domes, 
shutters,  and  other  appurtenances  are  out  of  repair ;  the  equatorial  is 
an  old  instrument,  and  is  not  in  good  condition;  and  certain  alterations 
in  the  building  have  rendered  it  less  fit  than  it  originally  was  for  the 
use  of  an  observatory.  If  the  Government  proposes  to  maintain  at 
West  Point  an  astronomical  observatory  as  a  station  for  scientific  labor^ 
a  liberal  ai)propriation  for  building  and  equipping  a  new  observatory 
will  be  necessary,  and  thereafter  an  annual  appropriation  for  defraying 
the  expenses  of  incessant  observation.  If,  on  the  other  hand,  the  Gov- 
ernment simply  desires  to  fit  a  few  engineers  every  year  for  work  upon 
the  surveys  which  are  likely  to  be  in  progress  for  many  years  to  come  in 
this  country,  a  moderate  expenditure  upon  the  present  observatory 
would  make  it  an  available  though  not  a  convenient  place  of  practice 
in  the  common  astronomical  and  geodetical  observations.  With  the 
present  i)rogramme  of  instruction  in  the  Academy,  it  is  impossible  to 
give  the  cadets  any  practical  instruction  either  in  astronomy  or  geodesy, 
and  the  boai  d  does  not  perceive  that  the  observatory  has  any  direct 
function  in  regard  to  the  cadets. 

In  all  the  departments  of  instruction  in  the  Academy  a  great  deal  of 
time  is  given  to  reviews  or  repetitions  as  the  cost  of  thoroughness.  This 
fact  is  well  illustrated  by  the  following  figures  obtained  from  the  three 
leading  departments: 

Mathematics, 

Algebra — 57  leesoDS  in  advance,  47  in  review  Anring  the  year. 

(Best  section,  28  lessons  in  advance,  27  in  review  during 
the  year. 
Worst  section,  39  lessons  in  advance,  37  in  review  during 
the  year. 
"Best  section,  15  lessons  in  advance,  13  in  review  during 

Trigonometry,  i  ^^^j.  g^^^tion,  18  lessons  in  advance,  16  in  review  during 

,     the  year. 

{Best  section,  24  lessons  in  advance,  81  in  review  during 
the  year. 
Worst  section,  9  lessons  in  advance,  8  in  review  durin|[ 
the  year. 
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Third  class.  < 


Anal^'tical  ge-  J  Best  section,  41  lessons  in  advance,  47  in  review. 

oiii**tr.V'        }  Worst  Kcctiou,  32  lessons  in  advance,  36  in  review. 
De8cri])live  ge- J  B»\st  section,  14  lessons  in  a<lvance,  16  in  review. 

oinetry.        (  Worst  seetiou  26  lessons  in  advance,  5J5  in  review. 
Diff.  and  integ.  S  B^'^i^  section,  36  lessons  in  advance,  34  in  review. 

calcnhis.       \  Worst  t«ection,  33  lessons  in  advance,  31  in  review. 
Snrvevinir  ^  ^^^^^  section,  14  lesKous  in  advance,  9  in  review. 

}     «  I  Worst  section,  15  lessons  in  advance,  13  in  review. 

Right-line  drawing— 18  days. 


Natural  philosophy, 

{Mechanics— 53  lessons  in  advance.  61  in  review,  6  to  8  lectnres. 
Aconstics — 8  lesisons  in  advance,  6  in  review,  1  to  2  lectnres. 
Optic8-.-16  lesHons  in  advance,  13  in  review,  4  to  6  lectnres. 
Astronomy — ^30  lessons  in  advance,  31  in  review,  2  to  4  lectures. 

Military  and  civil  engineering, 

(Fortification  and  stone-cntting — 9  lessons  in  advance,  5  in  review. 
Civil  engineering — 34  leMSonH  in  advance,  36  in  review. 
Field-works — 20  lessens  in  advance,  14  in  review, 
Permanent  works— 17  lessons  in  a<lvance,  10  in  review. 
I  Outposts — art  of  war — 15  lessons  in  advance,  9  in  review. 
Drawing — ^24  days. 
Lectnres— 10  days. 


I 


Every  class  ill  tbe  Academy  is  divided,  for  the  recitations  in  each  sub- 
ject, according  to  proticieiicy  in  that  subject.  The  sections  into  which 
each  class  is  divided  in  each  subject  do  not  all  accomplish  the  same 
amount  of  work.  The  poorest  scholars  pass  over,  in  a  somewhat  ir  ferior 
manner,  from  two-thirds  to  three-qiiartersof  the  ground  coveretl  bjMhe 
best  scholars.  It  is  the  custom  to  omit  the  hardt^st  problems  or  passages 
of  the  text- book  with  the  poorer  sections.  That  the  ratio  of  the  attain- 
ments of  the  w^orst  section  to  those  of  the  best  can  be  kept  so  high 
illustrates  the  efficiency  of  the  means  of  compelling  study  which  are  in 
use  at  the  Academy. 

The  Board  of  Visitors  has  been  much  impressed  with  the  prominence 
which  the  merit-roll  has  in  the  minds  of  both  teachers  and  cadets.  It 
is  an  important  function  of  the  profe  sors  to  teach  the  assistant  instruct- 
ors (who  are  constantly  changing)  how  to  "mark,"  and  to  watch  the 
daily  recitations  of  the  cadets  with  a  view  to  estimating  accurately  the 
true  standing  of  each  individual.  The  cadets  are  allowed  to  get  their 
"  marks"  every  week,  an<l  so  to  keep  account  of  their  own  and  each 
other's  progress.  Emulation  is  thus  made  constant  and  keen.  Every 
cadet,  therefore,  whether  a  good  scholar  or  bad,  works  under  an  intense 
external  i)ressure. 

The  Board  of  Visitors  feel  some  doubt  as  to  the  after  eflfecta  of  this 
system.  The  training  given  at  West  Point  is  but  a  good  foundation,  on 
wiiicli  the  young  graduate  must  himself  build,  if  he  hopes  to  attain  to  any 
broad  culture  or  any  high  professional  skill.  The  visitors  cannot  but 
fear  that  the  young  graduate  may  miss  the  accustomed  stimulus,  and 
find  nothing  witiiin  himself  to  make  good  the  loss  of  it.  The  fa^^t  that 
the  permanent  professors  at  West  Point  do  not,  as  a  rule,  give  instruc- 
tion themselves,  increases  the  dithculty  now  under  discussion.  Their 
time  is  mainly  given  to  supervising  the  daily  work  of  the  assistant  in- 
structors, and  hence  it  happens  that  the  only  experienced  teachers  at 
the  Academy  do  not  habitually  and  regularly  instruct  any  portion  of  the 
cadets.  Now,  good  teaching  is  largely  a  matter  of  personal  skill  and 
personal  iutiueuce,  and  this  skill  and  influence  can  very  seldom  be  im- 
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parted  to  otbers  by  any  amount  of  drillinj?.  The  cadets  studying  under 
this  system  have  very  little  chance  of  catching  inspiration  from  their 
teachers,  and  yet  inspiration  and  enthusiasm  are  essential  to  any  large 
success  in  any  pure  or  applied  science.  The  boaril  regrets  the  practi- 
cal diversion  of  the  professors  from  the  high  function  of  daily  teaching, 
but  does  not  venture  to  give  any  advice  concerning  a  remedy  for  this 
evil. 

The  board  is  not  persuaded  that  the  custom  of  making  the  ordinary 
recitations  one  hour  and  a  half  long,  which  has  prevailed  for  many  years 
at  this  Academy,  is  a  wise  one.  Tlie  practice  of  the  academic  world  is 
in  favor  of  one-hour  recitations.  In  Germany  the  ordinary  length  of  a 
lecture  is  three-quarters  of  an  hour.  If  the  cadets  attend  closely  during 
the  hour  and  a  half,  the  continuous  strain  is  unreasonably  long;  if  each 
attends  only  while  he  is  himself  at  work,  he  wastes  an  hour  or  more  dur- 
ing which  he  might  be  doing  something  profitable.  The  board  is  in- 
clined to  think  that  general  experience  would  be  a  safe  guide  upon  this 
point. 

The  visitors  would  suggest  that  the  Academic  Board  might  advan- 
tageously consider  whether  written  examinations  c<mld  not  be  substi- 
tuted for  oral  throughout  the  Academy.  The  oral  examinations  which 
the  board  attended  were  rather  exhibitions  or  specimens  of  reititations 
than  examinations.  The  written  examination  applies  the  same  tc^st  to 
all,  and  the  written  evidence  of  competency  or  incompetency  renmins 
behind.  It  is  impossible  to  give  much  weight  to  a  hasty  oral  examina- 
tion, which,  after  all,  is  only  a  single  recitation  of  five  or  ten  minutes  for 
each  person  examined.  The  very  general  a<loption  of  the  written  mode 
of  examination  on  all  serious  ocxstisions,  both  in  this  country  and  Europe, 
seems  to  the  Board  of  Visitors  suggestive. 

ADMINISTRATION. 

The  Board  of  Visitors  took  pains  to  inspect  frequently  and  unex- 
pectedly th^  cadets'  mess.  During  their  stay  the  mess-hall,  kitchen, 
and  store-rooms  were  neat  and  the  food  was  goo<l.  The  diet  seemed 
judiciously  selected,  except  in  one  respect,  to  which  the  board  begs  to 
call  attention.  .  The  cadets  are  not  allowed  milk  to  drink.  The  board 
thinks  that  the  cadets  should  be  encouraged  to  use  milk  instead  of 
strong  tea  and  cofiee,  and  advises  that  as  much  milk  as  they  will  con- 
sume be  regularly  provided  morning  and  evening.  In  the  opinion  of 
the  board,  it  is  desirable  that  a  more  skillful  cook  and  a  better  class  of 
waiters  should  he  employed  for  the  mess. 

The  cadets'  hospitiU  seemed  to  the  board  entirely  unsuitable — badly 
placed  and  badly  constructed,  and  lacking  light,  ventilation,  and  drain- 
age. The  building  would  make  good  quarters  for  officers,  whi«-h  are  much 
needed.  The  board  recommends  that  a  new  hospital  be  built  as  soon  as 
possible. 

The  houses  on  the  western  side  of  the  pin  in,  occupied  by  officers  of 
the  Academy,  have  no  proper  means  of  drainage.  The  board  recom- 
mends that  a  sewer  be  constructed  for  them  with  a  water-supply  capable 
of  keeping  the  sewer  clean. 

FISCAL  APFAIES. 

The  Board  of  Visitors,  through  a  committee  of  its  number,  examined 
the  books  and  vouchers  of  the  treasurer  and  quartermaster.  The  sys- 
tem of  accounts  is  clear  and  comprehensive,  so  that  the  committee  were 
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enabled  readily  to  ascertain  the  amounts  appi^opriated  and  the  items  of 
expenditure.  The  committee  further  examined  the  accounts  kept  by 
the  treasurer  with  the  cadets,  and  reported  to  the  board  that  the  ac- 
counts were  kept  with  great  care  and  with  all  necessary  details. 

The  buildings  and  appointments  of  the  Academy  are  adequate  for  a 
much  larger  number  of  cadets  than  are  ever  present.  An  increase  in 
the  number  of  cadets  will  therefore  not  entail  a  corresponding  increase 
in  the  cost  of  maintuining  the  Academy.  Under  the  new  apportion- 
meut  the  size  of  the  corps  will  be  somewhat  increased.  The  Board  of 
Visitors  believes  that  it  would  be  for  the  interest  of  the  country  to  have 
the  Academy  kept  constantly  full  to  the  legal  limit,  and  respectfully 
suggests  that  the  Department  use  all  means  within  its  power  to  accom- 
plish this  end. 

In  conclusion,  the  visitors  beg  leave  to  say  that  they  have  attended 
to  the  duty  imposed  upon  them  with  a  satisfaction  qualified  only  by  a 
sense  of  the  inadequacy  of  the  inspection  which  they  have  been  able  to 
make,  and  of  their  unfitness  for  the  task.  A  thorough  inspection  of  a 
place  of  instruction  can  only  be  made  when  the  regular  work  is  going  on. 
The  annual  visit  to  West  Point  is  inevitably  somewhat  of  a  "  show  ^ 
occasion,  when  the  ordinary  routine  of  the  Academy  is  interrupted.  The 
members  of  the  Board  of  Visitors  received  every  facility  and  many  cour- 
tesies from  the  ofiicers  of  the  Academy,  for  all  of  which  they  beg  to  return 
their  sincere  acknowledgments. 

Their  brief  study  of  the  institution  has  quickened  their  pride  in  its 
honorable  past  and  their  zeal  for  its  improvement  and  growth  in  the 
future.  Gratitude,  pride,  and  prudence  should  all  impel  the  nation  to 
cherish  the  Military  Academy  at  West  Point. 

H.  T.  RELD,  of  Iowa, 

President  of  the  Board. 

JAMES  L.  SCUDDER,  of  Tennessee, 

Secretary  of  the  Board, 

CHARLES  HODGE,  of  New  Jersey. 

CHARLES  W.  ELIOT,  of  Massachusetts. 

GEORGE  A.  THRDSTON,  of  Maryland, 

LOUIS  L.  LOVELL,  of  Michigan. 

H.  R.  PIERSON,  of  New  York. 

SIMON  CAMERON,  of  Pennsylvania, 

ALEX.  RAMSEY,  of  Minnesota. 

WILLIAM  L.  STOUGHTON,  of  Michigan. 

AARON  A.  SARGENT,  of  California. 

Hon.  Wm.  W.  Belknap, 

Secretary  of  War. 
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